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EXPLANATION  OF  NOTES.  iii 


EXPLANATION  OF  NOTES. 


The  Text  of  the  Opinion. 

The  text  of  the  opinion  of  the  Court  is  taken  wholly  from  the  record, 
and  not  from  the  official  reporter.  The  reason  for  this  is  that  the  record 
is  the  original  sonrce  from  which  the  reporter  himself  obtains  his  matter ; 
that  it  is  complete,  no  cases  decided  by  the  Court  being  omitted  there- 
from ;  that  on  application  to  the  Clerk  of  the  Court  for  a  certified  copy  of 
an  opinion,  it  is  the  copy  of  the  opinion  as  it  appears  in  the  record,  and 
not  as  printed  in  the  official  report  that  he  furnishes. 


Prominent  among  the  advantages  secured  by  printing  the  record,  is  the 
fact  that  the  statement  of  the  case,  involving  all  those  facts  which  the 
Court  considers  material  to  the  understanding  of  its  opinion  is  made  by 
the  Court  itself,  strictly  in  view  of  its  decision,  concisely  and  judicially, 
whereas  the  official  reporters,  Wallace  and  Otto,  have  omitted  whole 
pages  of  the  statement  as  made  by  the  Court,  substituting  their  own,  or 
have  so  amended  and  varied  the  Court's  statement  as  to  make  it  practi- 
cally a  new  one.  The  case  of  Packing  Company  Cases,  reported  in 
volume  [14,  p.  49,  is  a  notable  example,  on  consulting  which  the  foot- 
notes appended  will  be  found  to  point  out  the  variation  of  the  official 
reporter  from  the  original  record. 


It  will  also  be  observed  that  this  practice  of  these  reporters  has  often 
been  the  cause  of  omitting  in  their  reports  the  introductory  part  of  the 
opinion  as  given  in  the  record,  supplying  it  from  their  own  point  of  view 
and  actually  beginning  the  report  of  the  opinion  at  an  intermediate  point 
of  the  record. 


The  text  in  this  work  has  been  prepared  from  printed  certified  copies 
of  the  record,  and  has  undergone  a  second  comparison  while  in  type 
before  printing,  made  directly  with  the  original  record  in  the  Supreme 
Court,  giving  an  assurance  that  no  efifort  has  been  spared  to  secure 
accuracy. 


iv  EXPLANATION  OF  NOTES. 

It  has  farther  been  compared  with  the  officially  published  reports  and 
the  divergences  of  the  latter  from  the  record,  pointed  out  iu  foot-notes 
to  each  case  where  they  occur,  in  justification  of  the  course  pursued  by 
the  editor,  and  for  the  convenience  of  the  profession. 


The  Syllabi,  or  The  Head-Kotefl. 

The  head-notes  have  been  prepared  with  care  and  considerable  elabo- 
ration, the  editor  deeming  it  more  convenient  to  the  profession  that  he 
should  err  on  the  side  of  too  great  minutia  in  calling  their  attention  even 
to  what  may  be  regarded  as  dicta  of  the  Court  At  the  end  of  each  head- 
note  will  be  found,  between  brackets,  the  page  of  the  opinion  of  which  it 
is  a  digest.  The  head-notes  are  numbered  consecutively,  and  at  the  end 
b(  each  case  there  will  be  found  under  the  corresponding  number  of  the 
head-note  a  note  of  Supreme  Court  Patent  Cases,  in  chronological  order, 
relative  to  the  subject-matter  of  the  head-note. 


The  Annotations,  or  Notes  at  Endingr  of  Case. 

Notes  at  ending  of  oase  are  of  three  kinds :  Those  in  the  form  of 
notes  to  the  head-notes ;  those  relating  to  the  patent  in  suit ;  and  those 
relating  to  cases  in  which  the  particular  case  reported  has  been  cited. 

Notes  to  the  head-notes.  These  consist  of  Supreme  Court  Patent 
Cases,  arranged  in  chronological  order,  in  which  the  substance  of  the 
head-note  has  been  restated,  affirmed,  or  applied,  as  the  case  may  be ; 
these  have  been  brought  down  to  the  latest  decisions  of  the  Court,  acces- 
sible at  the  date  of  printing  the  volume. 

The  patent  in  suit  is  next  given  with  its  reissues,  if  any,  followed  by 
a  chronological  list  of  all  reported  Federal  suits  in  which  the  patent  haa 
been  involved. 

Citations  of  the  partioular  opinion.  Then  follows  a  list  of  those 
cases  in  which  the  opinion  reported  has  been  cited.  This  list  includes 
Federal,  State,  and  Canadian  Cases,  opinions  of  the  Attorney-General, 
and  of  the  Commissioner  of  Patents,  and  the  latest  text-books,  Curtis,  4th 
Bdit,  Walker,  Merwin,  Abbott  and  Robinson. 

All  the  lists  are  chronological  in  arrangement,  and  in  the  list  of  citar- 
tions  the  dates  are  appended. 


EXPLANATION  OP  NOTES.    .  v 

Additional  Beferences,  etc* 

To  facilitate  the  finding  of  any  case  appearing  in  tlie  notes,  not  onl  j  is 
the  original  report  given,  but  also  volume  and  page  of  Robb,  Fisher, 
Banning  and  Arden,  and  others  in  which  it  is  reprinted. 

Both  in  the  opinion  and  arguments  the  rule  has  been  followed  of  add- 
ing the  names  to  cases  cited  by  page  and  volume  only,  these  additions  to 
the  text  being  included  in  brackets. 

Blank-lined  spaces  after  each  note  and  a  blank  page  at  the  end  of  each 
case  are  left  for  the  insertion  of  ad^ional  citations  and  of  general  notes. 


Tables. 

There  are  added  a  number  of  tables  and  two  indexes  for  ready  refer- 
ence. These  are  Tables  of  Cases,  Reference  Table  of  Cases,  Table  of 
Patents  in  Suit,  of  Cases  Cited,  of  Abbreviations,  of  Names  of  Justices,  of 
Names  of  Counsel,  an  Index  Digest,  and  a  Digest  of  Notes. 

Reference  is  made  throughout  the  work  to  the  volume  and  page  of  the 
Hnglish  cases  already  published  as  part  of  this  series,  wherever  they 
occur.  WOODBURY  LOWERY. 

Washington,  D.  C, 
April  I,  1890. 
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ALPHABETICAL  TABLE  OF  GASES 

REPORTED  IN  THIS  VOLUME. 
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AMERICAN  BELL  TELEPHONE  CO.  v.  MOLECULAR  TELE- 
PHONE CO.    Sec  TELEPHONE  CASES i 

CHILLICOTHE  FOUNDRY  &  MACHINE  WORKS  CO.,  JOYCE  v.  612 

CITY  OP  DETROIT,  FLOWER  v 621 

CLAY  COMMERCIAL  TELEPHONE  CO.  v.  AMERICAN  BELL 
TELEPHONE  CO.    See  TELEPHONE  CASES i 

CORNELL  V.  WEIDNER.    127  U.  8.  261-265.    Oct.  Tena,  1887.  549 
[Bk.  32,  L.  ed.  148;  43  O.  G.  985.] 
Particular  reissued  patent  construed  and  is  void  for  un- 
warrantable enlargement, 

DOLBEAR  V.  AMERICAN  BELL  TELEPHONE  CO.    See  TELE- 
PHONE CASES I 

FLOWER  V.  CITY  OF  DETROIT,  ET  al.     127  U.  B.  563-572.    Oct. 

Tonn»1887 621 
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Affirming  Ibid^  22  Fed.  Rep.  292. 
Articular  reissued  patent  construed.    Model  as  basis 
for  reissue, 

FORNCROOK  v,  ROOT.    127  U.  B.  17^-181.    Oct.  Term,  1887. . .  537 
[Bk.  32,  L.  ed.  97 ;  43  O.  G.  984.] 
Affirming  Ibid,  21  Fed.  Rep.  328. 
Particular  patent  construed.    Mechanical  equivalent, 

GOLDEN  STATE  &  MINERS'  IRON  WORKS,  HENDY  v, 588 

HENDY  V.  GOLDEN  STATE  &  M INERS'  IRON  WORKS.    127  U. 

8.370-376.    Oct.Tonn,  1887 588 

[Bk.  32,  L.  ed.  207 ;  43  O.  G.  1117.] 
Affirming  Ibid,  8  Sawy.  468. 

Particular  patent  construed.  Absence  of  invention,  Ag* 
gregatian.    Infringement  and  aefence, 

HOLLAND  V,  SHIPLEY.    127  U.  8. 396-398.    Oct.  Term,  1887. .  605 
[Bk.  32,  L.  ed.  185 ;  44  O.  G.  231.] 
Particular  patent  construed.    Absence  of  invention. 
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Paob.- 
JOYCE  V.  CHILLICOTHE  FOUNDRY  AND  MACHINE  WORKS 

CO.    127  U.  S.  557-^2.    Oct.  Tena,  1887 612^ 

[Bk.  32,  L.  ed.  171 ;  44  O.  G.  107,] 

Affirming  Ibid^  15  Fed.  Rep.  260. 

Particular  patent  construed,  limited  and  not  infringed, 

MOSLER,  BAHMANN  &  CO.,  MOSLER  SAFE  &  LOCK  CO.  v...  560 

MOSLER  SAFE  AND  LOCK  CO.  ».  MOSLER,  BAHMANN  &  CO. 

127  U.  S.  354-363.    Oct.  Term,  1887 • 560- 

[Bk.  32,  L.  ed.  182;  43  O.  G.  1115.] 
Affirming  Ibid,  22  Fed.  Rep.  901 ;  31  O.  G.  1689. 
Particular  patents  construed.    Article  and  process  of 
tnakingit.    Absence  of  invention.    Aggregation, 

OVERLAND  TELEPHONE  CO.   v,  AMERICAN  BELL  TELE- 
PHONE CO.    See  TELEPHONE  CASES r 

PEOPLE'S  TELEPHONE  CO.  v,  AMERICAN  BELL  TELEPHONE 
CO.    See  TELEPHONE  CASES v 

ROOT,  FORNCROOKv 537 

SHIPLEY,  HOLLAND  i; 605- 

STARLING,  ST.  PAUL  PLOWWORKS  » 598 

ST.  PAUL  PLOW  WORKS  v.  STARLING.    127  U.  8.  376-378. 
Oct.  Tenn,  1887 ^98^ 

[Bk.  32,  L.  ed.  251 ;  43  O.  G.  1350.] 
furisdiction.     Case  touching  patent  rights. 

TELEPHONE  CASES : 

Amos  E.  Doi3BAr  v.  American  Bbi«i«  Tbi^ephonb  Co. 

MOZ«BCULAR  TeI«BPHONB  CO.  V.  SaMB. 
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Clay  Commbrciai,  Tei^ephone  Co.  v.  American  Bbij*  Tele- 
phone Co. 
People's  Telephone  Co.  v.  Same. 

Overland  Telephone  Co.  v.  Same.    126  U.  8. 1-584.    Oct. 
Term,  1887 ; r 

[Bk.  31,  L.  ed.  863 ;  43  O.  G.  377.] 

Particular  patents  construed,  sustained  and  infringed. 
Process  and  apparatus.  Art.  Patentability  of 
process.  Principle.  Novelty.  Evidence  of  in^ 
corporation.  Date  of  prior  foreign  patent  recited 
in  United  States  patent, 
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REFERENCE  TABLE  OF  GOHPARATIYE  PAGES 

OF  THE  OFFICIAL  REPORTS  AND  THIS  VOLUME. 


The  object  of  comparing  the  pages  in  these  cases  is  for  convenience  of 
reference  showing  where  the  text  in  the  opinion  of  the  Court  on  each 
page  of  the  Official  Report  is  found  in  this  edition,  or  if  an  attorney 
wishes  to  cite  the  Official  Reports  while  using  these  volumes,  he  can  read- 
ily do  so  by  turning  to  this  table  and  finding  on  what  page  in  the  official 
edition  any  page  of  the  Opinion  of  the  Court  in  this  volume  may  be  found. 

In  making  this  comparison,  out  of  justice  to  ourselves,  where  we  have 
inserted  new  material,  such  as  drawings,  specifications,  arguments  of 
counsel,  statements,  and  parts  of  the  opinion  from  the  records  which  are 
not  found  in  the  Official  edition,  we  have  so  indicated. 

As  an  example  in  the  use  of  this  table  take  the  case  of  Siemens  v.  Sel- 
lers, in  Vol.  17,  which  begins  in  123  U.  S.  on  page  276— see  first  col- 
umn ;  in  Vol.  17,  page  284 — see  third  column ;  the  opinion  of  the  Court 
begins  in  U.  S.  on  page  276 — see  second  column ;  m  our  volume,  page 
327 — see  fourth  column,  and  thus  through  the  opinion  each  page  is  com- 
pared. We  have  inserted  in  this  volume  many  drawings  and  specifica- 
tions which  are  not  found  in  the  Official  Reports,  and  omissions  in  the 
consecutive  numbering  of  the  pages  can  be  accounted  for  in  the  same 
manner. 

Note — Pages  containing  drawings  marked  D. 
**  "  statement      **        S. 
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A  (I) 


TELEPHONE  CASES.  [Sup.  Ct. 

Syllabus. 
126,  1J.  H.  l-5ft4.        OeU  Term,  1887. 


[Bk.  31,  L.  ed.  863  ;  43  O.  G.  377.] 


Argued,  January  24,  25,  26,  27,  2»,  31 ;  February  1,  2,  3,  4, 
7,  8, 1887.     Decided,  March  19, 1888. 

Particular  patents  construed^  sustained  and  infringed.     Process 
and  apparatus*     Art,     Patentability  of  process.     Principle, 
Novelty,     Evidence  of  incorporation.     Date  of  prior  foreign 
jxUent  recited  in  United  States  patent. 

1.  Claim  5  of  letters  patent,  No.  174,465,  granted  to  Alexander 

G.  Bell,  March  7,  1876,  for  Improvements  in  Telegraphy, 
for  *^  The  method  of  and  apparatus  for  transmitting  vocal 
or  other  sounds  telegraphically,  as  herein  described,  by 
causing  electrical  undulations  similar  in  form  to  the  vibra- 
tions of  the  air  accompanying  the  said  vocal  or  other  sounds, 
substantially  as  set  forth,"  construed  to  be  for  the  art  and 
for  the  apparatus ;  held,  that  "articulate  speech  "  was  one  of 
the  "  vocal  or  other  sounds  "  referred  to  in  the  claim,  though 
not  mentioned  by  name  in  the  patent.  Held,  to  involve  diS' 
covery  in  finding  the  art  or  process  which  consists  in  gradu- 
ally changing  the  intensity  of  a  continuous  electrical  current 
so  as  to  make  it  correspond  exactly  to  the  changes  in  the 
density  of  the  air  caused  by  the  sound  of  the  voice,  and 
invention  in  devising  means  to  make  it  useful — devising  a 
way  in  which  these  changes  of  density  could  be  made  and 

speech  actually  transmitted  to  put  the  art  in  a  condition  for 
practical  use.     (p.  472.) 

2.  An  art  and  a  process  are  the  same  thing  under  the  patent 
law.     (p.  474.) 

3.*  A  discoverer  of  a  new  art,  process  or  method  is  entitled  to 
a  patent  for  the  same,  and  for  the  means  he  has  devised  to 
make  the  discovery  of  actual  value.  Other  inventors  may 
compete  with  him  for  the  ways  of  giving  effect  to  the  dis- 
covery, but  the  new  art  he  has  found  will  belong  to  him  and 
those  claiming  under  him  during  the  life  of  his  patent 
(p.  474.) 
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4.  A  patent  for  the  art  (R.  S.  Sec.  4886)  does  not  necessarily 
involve  a  patent  for  the  particular  means  for  doing  it,  and 
the  mention  of  means  in  the  specification  is  only  necessarj" 
to  show  that  the  art  can  be  used  to  advantage,     (p.  475.) 

3.  This  5th  claim  is  not  in  opposition  to  the  decision  in 
O^Reilly  v.  Morse,  but  is  sustained  by  it,  as  this  claim  is  not 
for  the  use  of  a  current  of  electricity  in  its  natural  state  as 
it  comes  from  the  battery,  but  for  putting  a  continuous  cur- 
rent in  a  closed  circuit  into  a  certain  specific  condition, 
suited  to  the  transmission  of  vocal  and  other  sounds,  and 
using  it  in  that  condition  for  that  purpose.  It  may  be  that 
electricity  cannot  be  used  at  all  for  the  transmission  of 
si>eech  except  in  the  way  Bell  has  discovered,  an^  that 
therefore,  practically,  his  patent  gives  him  its  exclusive  use 
for  that  purpose ;  but  that  does  not  make  his  claim  one  for 
the  use  of  electricity  distinct  from  the  particular  process 
with  which  it  is  connected  in  his  patent,     (p.  476.) 

6.  Where  patentee,  when  he  applied  for  this  patent  (the  tele- 

phone and  apparatus)  Improvements  in  Telegraphy,  and 
which  was  construed  to  be  both  for  the  art  and  for  the 
apparatus,  had  never  actually  transmitted  telegraphically 
spoken  words,  so  that  they  could  I  e  distinctly  heard  and 
understood  at  the  receiving  «end  of  his  line ;  and  the  par- 
ticular instrument  which  he  had,  and  which  he  used  in  his 
experiments,  did  not,  under  the  circumstances  in  which  it 
was  tried,  reproduce  the  words  spoken  so  that  th(;y  could 
be  clearly  understood ;  but  proof  was  abundant  and  con- 
vincing that  other  instruments  carefully  constructed  and 
made  exactly  in  accordance  with  the  specification,  and  with- 
out any  addition  whatever,  had  operated  and  would  operate 
successfully  ;  held,  that  it  had  attained  the  practical  devel- 
opment necessary  to  make  it  patentable,     (p.  477.) 

7.  The  law  does  not  require  that  a  discoverer  or  inventor,  in 

order  to  get  a  patent  for  a  process,  must  have  succeeded  in 
bringing  his  art  to  the  highest  degree  of  perfection.  It  is 
enough  if  he  describes  his  method  with  sufficient  clearness 
and  precision  to  enable  those  skilled  in  the  matter  to  under- 
stand what  the  process  is,  and  also  if  he  points  out  some 
practical  way  of  putting  it  in  operation,     (p.  478.) 
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8.  Held,  that  Bell's  5th  claim  is  first  for  the  process. 

1st.  The  method  of  transmitting  vocal  or  other  sounds  tele* 
graphically  as  herein  described,  by  causing  electrical  undu- 
lations similar  in  form  to  the  vibrations  of  the  air  accom- 
panying the  said  vocal  or  other  sounds,  substantially  as  set 
forth ;  and  second  for  the  apparatus : 

2d.  The  apparatus  for  transmitting  vocal  or  other  sounds 
telegraphically,  as  herein  described,  by  causing  electrical 
undulations  substantially  as  set  forth,     (p.  479.) 

9.  Held,  that  the  Bell  patent  is  not  confined  to  a  magneto* 
instrument  and  such  modes  of  creating  electrical  undula- 
tions as  could  be  produced  by  that  form  of  apparatus.  The 
words  in  the  5th  claim — the  "  method  herein  described," 
''  in  the  manner  substantially  as  set  forth  " — include  both 
the  magneto  method  and  the  variable  resistance  method. 
The  current  must  be  kept  closed  to  be  used  successfully ; 
but  this  does  not  necessarily  imply  that  it  must  be  so  pro- 
duced or  so  operated  upon  as  to  be  incapable  of  being 
closed.  There  is  nothing  in  the  patent  which  requires  it  to 
be  operated  by  instruments  which  are  incapable  of  making 
the  break.  The  patent  is  both  for  the  magneto  and  variable 
resistance  methods,  and  for  the  particular  magneto  appara- 
tus which  is  described,  or  its  equivalent.  There  is  no  patent 
for  any  variable  resistance  apparatus,     (p.  479.) 

10.  The  claim  upon  this  broad  construction  is  not   "  a  claim  for 

speech  transmission  by  transmitting  it — or,  in  other  words, 
for  all  such  doing  of  a  thing  as  is  provable  by  doing  it," 
No  one  before  Bell  knew  how  to  put  electricity  in  a  certain 
condition  for  successful  use  in  speech  transmission,  (p. 
480.) 

11.  Where  it  was  not  contended  that  Keis  had  ever  succeeded 

in  actually  transmitting  speech,  but  only  that  his  instrument 
was  capable  of  it,  if  he  had  known  how ;  and  it  appeared 
that  he  did  not  know  how,  and  that  all  his  experiments  in 
that  direction  were  failures ;  that  he  discovered  how  to  pro- 
duce musical  tones;  but  did  no  more,  using  an  intermittent 
or  make  and  break  current,  a  difi!erent  method ;  held,  that  it 
did  not  anticipate  Bell's  discovery,     (p.  482.) 

12.  Yan  der  Weyde  copied  Reis,  and  it   was  not   until  after 
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Bell's  success  that  he  found  out  how  to  use  a  Reis  instru- 
ment BO  as  to  make  it  transmit  speech,     (p.  488.) 

13.  McDonough  was  anticipated  by  Reis,  and  in  his  application 

for  a  patent  made  a  circuit-breaker  so  adjusted  as  to  break 
the  connection  by  the  vibrations  of  the  membrane,  one  of 
the  elements  of  his  invention,     (p.  488.) 

14.  Yarley's  English  Patents  of  June  2,  1868,  and  October  8, 

1870,  describe  a  Morse  key,  or  something  equivalent,  and 
there  is  implied  an  operation  on  the  principle  of  the  electric 
telegraph,  viz. :  by  making  and  breaking  the  circuit.  The 
terms  "  undulations  "  and  "  waves  "  are  used  in  his  specifi- 
cation and  in  an  entirely  different  sense  from  Bell,  and  are 
not  anticipations,     (p.  488.) 

15.  Considering  the  history  of     Drawbaugh's    inventions    as 

described  in  evidence  with  perfected  apparatus  prior  to 
Bell's  invention,  and  the  conduct  of  Drawbaugh  after  Bell's 
telephone  had  been  patented  and  had  become  notorious,  and 
the  fact  that  Drawbaugh  brought  forward  and  patented 
other  inventions  after  Bell's  telephone  had  become  un. 
sally  talked  about,  and  did  not  apply  for  a  patent  on  his 
telephone  until  July,  1880,  with  other  facts  detailed  at 
length,  the  Court  comes  to  this  conclusion,  viz. :  "  We  do 
not  doubt  that  Drawbaugh  may  have  conceived  the  idea 
that  speech  could  be  transmitted  to  a  distance  by  means  of 
electricity,  and  that  he  was  experimenting  upon  that  subject; 
but  to  hold  that  he  had  discovered  the  art  of  doing  it  before 
Bell  did  would  be  to  construe  testimony  without  regard  to 
the  ordinary  laws  that  govern  human  conduct."    (p.  489.) 

16.  Held,  that  the  4th  claim  and  the  variable  resistance 
method  described  in  the  specification  were  not  fraudulently 
obtained  from  Oray's  caveat  and  inserted  into  Bell's  appli- 
cation  subsequent  to  the  filing  of  the  same.  The  testimony 
reviewed,     (p.  512.) 

17.  Objection  made  to  the  sufficiency  of  the  proof  of  the  incor- 
poration of  the  American  Bell  Telephone  Company  and  of 
its  title  to  the  Bell  patents ;  held,  not  well  taken.     Under  the 
Act  of  the  General  Court  of  Massachusetts,  Section  11 
Chap.  224,  the  certificate  of  the  Secretary  of  the  Common- 
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wealth  is  made  conclusive  evidence  of  the  existence  of  a 
corporation,     (p.  516.) 

18.  Letters  patent,  No.  186,787,  granted  to  Alexander  Graham 
Bell,  January  30,  1877,  for  Improvements  in  Electric  Tele- 
graphy; Jield,  valid  as  to  the  3d,  5th,  6th,  7th  and  8th 
claims  thereof  and  to  have  been  infringed,  and  is  not 
invalid  for  failure  to  bear  the  same  date  as  his  prior  English 
patent  of  December  9, 1876 ;  but  its  term  only  is  limited 
thereby,     (p.  517.) 

19.  The  eflfect  of  Section  4887  of  the  Revised  Statutes  is  not  to 
render  invalid  an  American  patent  by  an  English  patent  of 
an  earlier  date  for  the  same  invention,  but  only  to  limit  its 
term.     (p.  517.) 

20.  The  5th  claim  of  letters  patent.  No.  186,787,  for  "  The  for- 
mation, in  an  electric  telephone,  such  as  herein  shown  and 
described,  of  a  magnet  with  a  coil  upon  the  end  or  ends  of 
the  magnet  nearest  the  plate,"  construed  to  be  not  for  the 
magnet,  but  for  the  telephone,  of  which  it  forms  a  part, 
(p.  518.) 

[Citations  iu  the  opinion  of  the  court :] 

Corning  v.  Burden,  15  How.  252  [6  Am.  &  Eng.  69].     p.  475. 
Cochrane  v.  Deener,  94  U.  S.  780  [11  Am.  &  Eng.  288.]     p.  475. 
Tilghman  v.  Proctor,  102  U.  S.  707  [13  Am.  &  Eng.  29.]    p.  475. 
New  Process  Fermentation  Co.  v.  Maus,  122  U.  S.  413  [17  Am.    & 

Eng.  157]   p.  475. 
O'Reilly  v.  Morse,  15  Hon.  62  [5  Am.  &  Eng.  483.]     pp.  476,  517. 
Webster  Loom  Co.  v.  Higgins,   105  U.  S.  580    [14  Am.    &    Eng. 

70.]    p.  478. 
Atlantic  Works  z/.  Brady,  107  U.  S.  192  [14  Am.  &  Eng.  380.]  p.  512. 
Siemens  v.  Sellers,  123  U.  S.  276  [17  Am.  &  Eng.  284]    p.  517. 

No.  10,  the  Dolbear  Case,  is  an  appeal  from  the  Circuit 
Court  of  the  United  States  for  the  District  of  Massachusetts. 
Affiriiud. 

Reported  below  in  15  Fed.  Rep.  448,  and  17  Fed.  Rep.  604. 

Nos.  361  and  362,  in  the  Molecidar  Case,  are  appeals  from 
the  Circuit  Court  of  the  United  States  for  the  Southern  Dis- 
trict of  Xew  York.  Affirmed  so  far  as  it  is  in  favor  of  the 
Bell  Company,  and  reversed  so  far  as  it  is  against  that  com- 
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pwiny  on  the  5th  claim  of  the  patent  of  January  30,  1877, 
and  a  decree  directed  to  that  extent  in  its  favor. 

Reported  below  in  32  Fed.  Rep.  214. 

Jfo.  709,  the  Clay  Commercial  Case,  is  an  appeal  from  the 
Circuit  Court  of  the  United  States  for  the  Eaetern  District  of 

Pennsylvania.    Affirmed. 

No.  770,  the  People's  Company  Case^  is  an  appeal  from  the 
Circuit  Court  of  the  United  States  for  the  Southern  District 
of  New  York.    Affirmed, 

Reported  below  in  22  Fed.  Rep.  309,  and  25  Fed.  Rep.  725. 
See  also  81  Fed.  Rep.  729,  and  27  Fed.  Rep.  663. 

No.  771,  the  Overland  Company^ s  Case^  is  an  appeal  from 
the  Circuit  Court  of  the  United  States  for  the  Southern  Dis- 
trict of  New  York.    Affirmed. 

A  statement  of  the  proceedings  in  each  of  these  cases  is 
hereinafter  given. 

These  actions  were  brought  by  the  American  Bell  Tele- 
phone Company  and  others  for  infringement  of  two  letters 
patent,  issued  to  Alexander  Graham  Bell,  of  which  the 
plaintiffs  were  owners,  known  as  the  Bell  Telephone  Patent, 
the  one  being  No.  174,465,  dated  March  7, 1876,  issued  on  an 
application  sworn  to  January  20, 1876,  and  filed  February 
14, 1876,  for  "Improvements  in  Telegraphy,"  the  other  being 
No.  186,787,  dated  January  30, 1887,  issued  on  an  applica- 
tion filed  January  15, 1887,  for  "Improvements  in  Electric 
Telephony."  The  decree  in  the  Court  below  in  each  case  was 
against  the  defendants,  except  in  the  case  of  the  Molecular 
Telephone  Company,  in  which  a  decree  was  entered  for  the 
complainants  upon  the  5th  claim  of  said  letters  patent  No. 
174,465,  and  the  6th,  7th  and  8th  claims  of  said  letters  patent 
No.  186,787,  and  in  fevor  of  the  defendants  upon  the  6th 
claim  of  the  last  named  patent;  both  the  defendants  and  the 
complainants  appealed  in  that  case  from  the  portions  of  the 
decree  decided  against  them  severally.  In  each  of  the  other 
cases  the  defendants  appealed. 

The  following  are  copies  of  the  drawings  and  specifications 
of  Bell's  two  patents  upon  which  the  suits  were  brought: 
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ALEXANDER  GRAHAM  BELL,  OF  SALEM, 

MASSACHUSETTS. 

.  Improvement  in  Telegraphy. 

Specification  forming  part  of  Letters  Patent,  No.  174,465,  dated 
March  T,  1876 ;  application  filed  February  14,  1876. 

To  all  whom  it  may  concern  : 

Be  it  known  that  I,  Alexander  Graham  Bell,  of  Salem, 
Massachusetts,  have  invented  certain  new  and  useful  im- 
provements in  telegraphy,  of  which  the  following  is  a  spec- 
ification : 

In  letters  patent  gn|,nted  to  me  April  6,  1875,  No.  161,- 
739, 1  have  described  a  method  of,  and  apparatus  for,  trans- 
mitting two  or  more  telegraphic  signals  simultaneously  along 
a  single  wire  by  the  employment  of  transmitting  instru- 
ments, each  of  which  occasions  a  succession  of  electrical  im- 
pulses differing  in  rate  from  the  others ;  and  of  receiving  in- 
struments, each  tuned  to  a  pitch  at  which  it  will  be  put  in 
vibration  to  produce  its  fundamental  note  by  one  only  of  the 
transmitting  instruments ;  and  of  vibratory  circuit-breakers 
operating  to  convert  the  vibratory  movement  of  the  receiving 
instrument  into  a  permanent  make  or  break  (as  the  case  may 
be)  of  a  local  circuit,  in  which  is  placed  a  Morse  sounder, 
register,  or  other  telegraphic  apparatus.  I  have  also  therein 
described  a  form  of  autograph  telegraph  based  upon  the  ac- 
tion of  the  above-mentioned  instruments. 

In  illustration  of  my  method  of  multiple  telegraphy,  I 
have  shown  in  the  patent  aforesaid,  as  one  form  of  trans- 
mitting instrument,  an  electro-magnet  having  a  steel-spring 
armature  which  is  kept  in  vibration  by  the  action  of  a  local 
battery.  This  armature  in  vibrating  makes  and  breaks  the 
main  circuit,  producing  an  intermittent  current  upon  the 
line-wire.  I  have  found,  however,  that  upon  this  plan 
the  limit  to  the  number  of  signals  that  can  be  sent  simulta- 
neously over  the  same  wire  is  very  speedily  reached ;  for. 
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when  a  number  of  transmitting  instruments,  having  different 
rates  of  vibration,  are  simultaneously  making  and  breaking 
the  same  circuit,  the  effect  upon  the  main  line  is  practically 
equivalent  to  one  continuous  current. 

In  a  pending  application  for  letters  patent,  filed  in  the 
United  States  Patent  Office  February  25, 1875, 1  have  de- 
scribed two  ways  of  producing  the  intermittent  current — the 
one  by  actual  make  and  break  of  contact,  the  other  by  alter- 
nately increasing  and  diminishing  the  intensity  of  the  cur- 
rent without  actually  breaking  the  circuit.  The  current 
produced  by  the  latter  method  I  shall  term,  for  distinction's 
sake,  a  pulsatory  current. 

My  present  invention  consists  in  the  employment  of  a 
vibratory  or  undulatory  current  of  electricity  in  contra- 
distinction to  a  merely  intermittent  or  pulsatory  current, 
and  of  a  method  of,  and  apparatus  for,  producing  electrical 
undulations  upon  the  line-wire. 

The  distinction  between  an  undulatory  and  a  pulsatory 
current  will  be  understood  by  considering  that  electrical 
pulsations  are  caused  by  sudden  or  instantaneous  changes  of 
intensity,  and  that  electrical  undulations  result  from  gradual 
changes  of  intensity  exactly  analogous  to  the  changes  in  the 
density  of  air  occasioned  by  simple  pendulous  vibrations. 
The  electrical  movement,  like  the  aerial  motion,  can  be 
represented  by  a  sinusoidal  curve  or  by  the  resultant  of 
several  sinusoidal  curves. 

Intermittent  or  pulsatory  and  undulatory  currents  may  bo 
of  two  kinds,  accordingly  as  the  successive  impulses  have  all 
the  same  polarity  or  are  alternately  positive  and  negative. 

*  The  advantages  I  claim  to  derive  from  the  use  of  an  undu- 
latory current  in  place  of  a  merely  intermittent  one  are,  first, 
that  a  very  much  larger  number  of  signals  can  be  transmitted 
simultaneoosly  on  the  same  circuit;  second,  that  a  closed 
circuit  and  single  main  battery  may  be  used ;  third,  that 
communication  in  both  directions  is  established  without  the 
necessity  of  special  induction-coils ;  fourth,  that  cable  dis- 
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patches  may  be  transmitted  more  rapidly  than  by  means  of 
an  intermittent  current  or  by  the  methods  at  present  in  use ;. 
for,  as  it  is  unnecessary  to  discharge  the  cable  before  a  new 
signal  can  be  made,  the  lagging  of  cable-signals  is  prevented; 
fifth,  and  that  as  the  circuit  is  never  broken,  a  spark-arrester- 
becomes  unnecessary. 

It  has  long  been  known  that  when  a  permanent  magnet  is. 
caused  to  approach  the  pole  of  an  electro-magnet  a  current 
of  electricity  is  induced  in  the  coils  of  the  latter,  and  that 
when  it  is  made  to  recede  a  current  of  opposite  polarity  to 
the  first  appears  upon  the  wire.  When,  therefore,  a  perma- 
nent magnet  is  caused  to  vibrate  in  front  of  the  pole  of  an 
electro-magnet  an  undulatory  current  of  electricity  is  induced 
in  the  coils  of  the  electro-magnet,  the  undulations  of  which 
correspond,  in  rapidity  of  succession,  to  the  vibrations  of  the 
magnet,  in  polarity  to  the  direction  of  its  motion,  and  in 
intensity  to  the  amplitude  of  its  vibration. 

That  the  difference  between  an  undulatory  and  an  inter- 
mittent current  may  be  more  clearly  understood,  I  shall 
describe  the  condition  of  the  electrical  current  when  the 
attempt  is  made  to  transmit  two  musical  notes  simultane- 
ously— first  upon  the  one  plan  and  then  upon  the  other.  Let 
the  interval  between  the  two  sounds  be  a  major  third  ;  then 
their  rates  of  vibration  are  in  the  ratio  of  4  to  5.  Kow, 
when  the  intermittent  current  is  used,  the  circuit  is  made 
and  broken  four  times  by  one  transmitting  instrument,  in 
the  same  time  that  five  makes  and  breaks  are  caused  by  the 
other.  A  and  B,  Figs.  1, 2,  and  3,  represent  the  intermittent 
currents  produced,  four  impulses  of  B  being  made  in  the 
same  time  as  five  impulses  o'  A ;  c  e  c,  etc.,  show  where 
and  for  how  long  time  the  circuit  is  made,  and  d  d  rf,  etc., 
indicate  the  duration  of  the  breaks  of  the  circuit.  The  line 
A  and  B  shows  the  total  eflfect  upon  the  current  when  the 
transmitting  instruments  for  A  and  B  are  caused  simultane- 
ously to  make  and  break  the  same  circuit.  The  resultant 
eflfect  depends  very  much  upon  the  duration  of  the  make 
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relatively  to  the  break.  In  Fig.  1  the  ratio  is  as  1  to  4 ;  in 
Fig.  2,  as  1  to  2 ;  and  in  Fig.  3  the  makes  and  breaks  are  of 
equal  duration.  The  combined  effect,  A  and  B,  Fig.  3,  is 
very  nearly  equivalent  to  a  continuous  current. 

Vhen  many  transmitting  instruments  of  different  rates  of 
vibration  are  simultaneously  making  and  breaking  the  same 
circuit,  the  current  upon  the  main  line  becomes,  for  all  prac- 
tical purposes,  continuous. 

Next,  consider  the  effect  when  an  undulatory  current  is 
employed.  Electrical  undulations,  induced  by  the  vibration 
of  a  body  capable  of  inductive  action,  can  be  represented 
graphically,  without  error,  by  the  same  sinusoidal  curve 
which  expresses  the  vibration  of  the  inducing  body  itself, 
and  the  effect  of  its  vibration  upon  the  air ;  for,  as  above 
stated,  the  rate  of  oscillation  in  the  electrical  current  corre- 
sponds to  the  rate  of  vibration  of  the  including  body — that 
is,  to  the  pitch  of  the  sound  produced.  The  intensity  of  the 
current  varies  with  the  amplitude  of  the  vibration — that  is,. 
with  the  loudness  of  the  sound  ;  and  the  polarity  of  the  cur- 
rent corresponds  to  the  direction  of  the  vibrating  body — 
that  is,  to  the  condensations  and  rarefactions  of  air  produced 
by  the  vibration.  Hence,  the  sinusoidal  curve  A  or  B,  Fig. 
i,  represents,  graphically,  the  electrical  undulations  induced 
in  a  circuit  by  the  vibration  of  a  body  capable  of  inductive 
action. 

The  horizontal  line  a  d  e  f^  etc.,  represents  the  zero  of 
current.  The  elevations  bbb^  etc.,  indicate  impulses  of  posi- 
tive electricity.  The  depressions  c  c  c^  etc.,  show  impulses 
of  negative  electricity.  The  vertical  distance  b  d  or  cf  of 
any  portion  of  the  curve  from  the  zero-line  expresses  the 
intensity  of  the  positive  or  negative  impulse  at  the  part 
observed,  and  the  horizontal  diStanco  a  a  indicates  the  dura- 
tion of  the  electrical  oscillation.  The  vibrations  represented 
by  the  sinusoidal  curves  B  and  A,  Fig.  4,  are  in  the  ratio 
aforesaid,  of  4  to  5 — that  is,  four  oscillations  of  B  are  made 
in  the  same  time  as  five  oscillations  of  A. 
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The  combined  effect  of  A  and  B,  when  induced  simultane- 
ously on  the  same  circuit,  is  expressed  by  the  curve  A  +  B» 
Fig.  4,  which  is  the  algebraical  sum  of  the  sinusoidal  curves 
A  and  B.  This  curve  A  +  B  also  indicates  the  actual  mo- 
tion of  the  air  when  the  two  musical  notes  considered  are 
sounded  simultaneously.  Thus,  when  electrical  undulations 
of  different  rates  are  simultaneously  induced  in  the  same  cir- 
cuit, an  effect  is  produced  exactly  analogous  to  that  occa- 
sioned in  the  air  by  the  vibration  of  the  inducing  bodies. 
Hence,  the  co-existence  upon  a  telegraphic  circuit  of  elec- 
trical vibrations  of  different  pitch  is  manifested  not  by  the 
obliteration  of  the  vibratory  character  of  the  current,  but 
by  peculiarities  in  the  shapes  of  the  electrical  undulations,  or, 
in  other  words,  by  peculiarities  in  the  shapes  of  the  curves 
which  represent  those  undulations. 

There  are  many  ways  of  producing  undulatory  currents  of 
electricity,  dependent  for  effect  upon  the  vibrations  or  mo- 
tions of  bodies  capable  of  inductive  action.  A  few  of  the 
methods  that  may  be  employed  I  shall  here  specify.  When 
a  wire,  through  which  a  continuous  current  of  electricity  is 
passing,  is  caused  to  vibrate  in  the  neighborhood  of  another 
wire,  an  undulatory  current  of  electricity  is  induced  in  the 
latter.  When  a  cylinder,  upon  which  are  arranged  bar- 
magnets,  is  made  to  rotate  in  front  of  the  pole  of  an  electro- 
magnet, an  undulatory  current  of  electricity  is  induced  in 
the  coils  of  the  electro-magnet. 

Undulations  are  caused  in  a  continuous  voltaic  current  by 
the  vibration  or  motion  of  bodies  capable  of  inductive  action; 
or  by  the  vibration  of  the  conducting  wire  itself,  in  the 
neighborhood  of  such  bodies.  Electrical  undulations  may  also 
be  caused  by  alternately  increasing  and  diminishing  the  re- 
sistance of  the  circuit,  or  by  alternately  increasing  and  dimin- 
ishing the  power  of  the  battery.  The  internal  resistance  of 
a  battery  is  diminished  by  bringing  the  voltaic  elements 
nearer  together,  and  increased  by  placing  them  farther  apart* 
The  reciprocal  vibration  of  the  elements  of  a  battery,  there- 
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fore,  occasions  an  undulatory  action  in  the  voltaic  current. 
The  external  resistance  may  also  be  varied.  For  instance, 
let  mercury  or  some  other  liquid  form  part  of  a  voltaic  cir- 
cuit, then  the  more  deeply  the  conducting  wire  is  immersed 
in  the  mercury  or  other  liquid,  the  less  resistance  does  the 
liquid  offer  to  the  passage  of  the  current.  Hence,  the  vibra- 
tion of  the  conducting  wire  in  mercury  or  other  liquid  in- 
cluded in  the  circuit  occasions  undulations  in  the  current. 
The  vertical  vibrations  of  the  elements  of  a  battery  in  the 
liquid  in  which  they  are  immersed,  produces  an  undulatory 
action  in  the  current  by  alternately  increasing  and  diminish- 
ing the  power  of  the  battery. 

In  illustration  of  the  method  of  creating  electrical  undu- 
lations, I  shall  show  and  describe  one  form  of  apparatus 
for  producing  the  effect.  I  prefer  to  employ  for  this  purpose 
an  electro-magnet.  A,  Fig.  5,  having  a  coil  upon  only  one  of 
its  legs,  b.  A  steel-spring  armature,  c,  is  firmly  clamped  by 
one  extremity  to  the  uncovered  leg  d  of  the  magnet,  and  its 
free  end  is  allowed  to  project  above  the  pole  of  the  covered 
leg.  The  armature  c  can  be  set  in  vibration  in  a  variety  of 
ways,  one  of  which  is  by  wind,  and,  in  vibrating,  it  pro- 
duces a  musical  note  of  a  certain  definite  pitch. 

When  the  instrument  A  is  placed  in  a  voltaic  circuit,  g  b 
^fg^  the  armature  c  becomes  magnetic,  and  the  polarity  of 
its  free  end  is  opposed  to  that  of  the  magnet  underneath.  So 
long  as  the  armature  c  remains  at  rest,  no  effect  is  produced 
upon  the  voltaic  current,  but  the  moment  it  is  set  in  vibra- 
tion to  produce  its  musical  note  a  powerful  inductive  action 
takes  place,  and  electrical  undulations  tmverse  the  circuit 
^h  e  f  g.  The  vibratory  current  passing  through  the  coil 
of  the  electro-magnet  /  causes  vibration  in  its  armature  h 
when  the  armature  c  h  of  the  two  instruments  A  I  are 
normally  in  unison  with  one  another  ;  but  the  armature  h  is 
unafiected  by  the  passage  of  the  undulatory  current  when 
the  pitches  of  the  two  instruments  are  different. 
A  number  of  instruments  may  be  placed   upon  a  tele- 
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graphic  circuit,  as  in  Fig.  6.  When  the  armature  of  any 
one  of  the  instruments  is  set  in  vibration  all  tlie  other  in- 
struments upon  the  circuit  which  are  in  unison  with  it  re- 
spond, but  those  which  have  normally  a  different  rate  of 
^'ibration  remain  silent.  Thus,  if  A,  Fig.  6,  is  set  in  vibra- 
tion, the  armatures  of  A^  and  A^  will  vibrate  also,  but  all 
the  others  on  the  circuit  will  remain  still.  So  if  B^  is 
caused  to  emit  its  musical  note  the  instruments  B  B^  re- 
spond. They  continue  sounding  so  long  as  the  mechanical 
vibration  of  B'  is  continued,  but  become  silent  with  the  ces- 
sation of  its  motion.  The  duration  of  the  sound  may  be  used 
to  indicate  the  dot  or  dash  of  the  Morse  alphabet,  and  thus  a 
telegraphic  dispatch  may  be  indicated  by  alternately  inter- 
rupting and  renewing  the  sound.  When  two  or  more  in- 
struments of  different  pitch  are  simultaneously  caused  to 
vibrate,  all  the  instruments  of  corresponding  pitches  upon 
the  circuit  are  set  in  vibration,  each  responding  to  that  one 
only  of  the  transmitting  instruments  with  which  it  is  in 
unison.  Thus  the  signals  of  A,  Fig.  6,  are  repeated  by  A* 
and  A^,  but  by  no  other  instrument  upon  the  circuit ;  the 
signals  of  B-  by  B  and  B^ ;  and  the  signals  of  C*  by  C  and 
C^, — whether  A,  B*,  and  C  are  successively  or  simulta- 
neously caused  to  vibrate.  Hence,  by  these  instruments  two 
or  more  telegraphic  signals  or  messages  may  be  sent  simulta- 
neously over  the  same  circuit  without  interfering  with  one 
another. 

I  desire  here  to  remark  that  there  are  many  other  uses  to 
which  these  instruments  may  be  put,  such  as  the  simulta- 
neous transmission  in  musical  notes,  differing  in  loudness  as 
well  as  in  pitch,  and  the  telegraphic  transmission  of  noises 
or  sounds  of  any  kind. 

When  the  armature  e.  Fig.  5,  is  set  in  vibration  the  arma- 
ture A  responds  not  only  in  pitch  but  in  loudness.  Thus,  when 
c  vibrates  with  little  amplitude,  a  very  soft  musical  note 
proceeds  from  h  ;  and  when  c  vibrates  forcibly  the  ampli- 
tude of  the  vibration  of  A  is  considerablv  increased,  and  the 
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resulting  sound  becomes  louder.  So,  if  A  and  B,  Fig.  G, 
are  sounded  simultaneously  (A  loudly  and  B  softly),  the  in- 
strument A'  and  A'  repeat  loudly  the  signals  of  A,  and  B* 
B^  repeat  softly  tho^e  of  B. 

One  of  the  ways  in  which  the  armature  c,  Fig.  5,  may 
be  set  in  vibration  has  been  stated  above  to  be  bv  wind. 
Another  mode  is  shown  in  Fig.  7,  whereby  motion  can  be 
imparted  to  the  armature  by  the  human  voice  or  by  means 
of  a  musical  instrument. 

The  armature  c,  Fig.  7,  is  fastened  loosely  by  one  extrem- 
ity to  the  uncovered  leg  d  of  the  electro-magnet  6,  and  its 
other  extremity  is  attached  to  the  centre  of  a  stretched  mem- 
brane, a.  Acone,  A,  is  used  to  converge  sound-vibrations 
upon  the  membrane.  When  a  sound  is  uttered  in  the  cone 
the  membrane  a  is  set  in  vibration,  the  armature  c  is  forced 
to  partake  of  the  motion,  and  thus  electrical  undulations  are 
created  upon  the  circuit  E  b  efg.  These  undulations  are 
similar  in  form  to  the  air  vibrations  caused  by  the  sound — 
that  is,  they  are  represented  graphically  by  similar  curves. 
The  undulatory  current  passing  through  the  electro-magnet 
/influences  its  armature  h  to  copy  the  motion  of  the  arma- 
ture c.  A  similar  sound  to  that  uttered  into  A  is  then  heard 
to  proceed  from  L. 

In  this  specification  the  three  words  "  oscillation,"  "  vibra- 
tion," and  **  undulation,"  are  used  synonymously,  and  in  con- 
tradistinction to  the  terras  "  intermittent"  and  "  pulsatory.'' 
By  the  term  "body  capable  of  inductive  action,"  I  mean  a 
body  which,  when  in  motion,  produces  dynamical  electricitj'. 
I  include  in  the  category  of  bodies  capable  of  inductive 
action  brass,  copper,  and  other  metals,  as  well  as  iron  and 
steel.' 

Having  described  my  invention,  what  I  claim  and  desire 
to  secure  by  letters  patent,  is  as  follows : ' 

1.  A  system  of  telegraphy  in  which  the  receiver  is  set  in 
vibration  by  the  employment  of  undulatory  currents  of  elec- 
tricity, substantially  as  set  forth. 
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2.  The  combination,  substantially  as  set  forth,  of  a  perma- 
nent magnet  or  other  body  capable  of  inductive  action,  with 
a  closed  circuit,  so  that  the  vibration  of  the  one  shall  occa- 
sion electrical  undulations  in  the  other,  or  in  itself;  and  this 
I  claim,  whether  the  permanent  magnet  be  set  in  vibration 
in  the  neighborhood  of  the  conducting  wire  forming  the  cir- 
cuit, or  whether  the  conducting  wire  be  set  in  vibration  in 
the  neighborhood  of  the  permanent  magnet,  or  whether  the 
conducting  wire  and  the  permanent  magnet  both  simultane- 
ously be  set  in  vibration  in  each  other's  neighborhood. 

3.  The  method  of  producing  undulations  in  a  continuous 
voltaic  current  by  the  vibration  or  motion  of  bodies  capable 
of  inductive  action,  or  by  the  vibration  or  motion  of  the 
conducting  wire  itself,  in  the  neighborhood  of  such  bodies, 
as  set  forth. 

4.  The  method  of  producing  undulations  in  a  continuous 
voltaic  circuit  by  gradually  increasing  and  diminishing  the 
resistance  of  the  circuit,  or  by  gradually  increasing  and  di- 
minishing the  power  of  the  battery,  as  set  forth. 

5.  The  method  of,  and  apparatus  for,  transmitting  vocal 
or  other  sounds  telegraphically,  as  herein  described,  by  caus- 
ing electrical  undulations,  similar  in  form  to  the  vibrations 
of  the  air  accompanying  the  said  vocal  or  other  sounds,  sub- 
stantially as  set  forth. 

In  testimony  whereof  I  have  hereunto  signed  my  name 
this  20th  day  of  January,  A.  D.  1876. 

ALEX.  GRAHAM  BELL. 

Witnesses : 
Thomas  E.  Barry, 
P.  D.  Richards. 
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ALEXANDER  GRAHAM  BELL,  OF  BOSTON, 

MASSACHUSETTS. 

Improvement  ix  Electric  Telbgrapht. 

Specification  forming   part  of  Letter^  Patent,  No.  186,787^ 
dated  January  30, 1877  ;  application  filed  January  15, 1877. 

To  all  whom  it  may  concern : 

Be  it  known  that  I,  Alexander  Graham  Bell,  of  Boston,. 
Massachusetts,  have  invented  certain  new  and  useful  Im- 
provements in  Electric  Telephony,  of  which  the  following  is. 
a  specification : 

In  letters  patent  granted  to  me  on  the  6th  day  of  April,. 
1875,  No.  161,739,  and  in  an  application  for  letters  patent 
of  the  United  States  now  pending,  I  have  described  a. 
method  of,  and  apparatus  for,  producing  musical  tones  by  the 
action  of  a  rapidly-interrupted  electrical  current,  whereby  a 
number  of  telegraphic  signals  can  be  sent  simultaneously 
along  a  single  circuit. 

In  another  application  for  letters  patent  now  pending^ 
in  the  United  States  Patent  Office,  I  have  described  a  method 
of,  and  apparatus  for,  inducing  an  intermittent  current  of 
electricity  upon  a  line-wire,  whereby  musical  tones  can  be 
produced  and  a  number  of  telegraphic  signals  be  sent  simul- 
taneously over  the  same  circuit,  in  either  or  in  both  direc- 
tions ;  and  in  letters  patent  granted  to  me  March  7, 1876^ 
No.  174,465, 1  have  shown  and  described  a  method  of,  and 
apparatus  for,  producing  musical  tones  by  the  action  of  un- 
dulatory  currents  of  electricity,  whereby  a  number  of  tele- 
graphic signals  can  be  sent  simultaneously  over  the  same 
circuit,  in  either  or  in  both  directions,  and  a  single  battery 
be  used  for  the  whole  circuit. 

In  the  applications  and  patents  above  referred  to,  signals 
are  transmitted  simultaneously  along  a  single  wire  by  the 
employment  of   transmitting  instruments,  each   of  which 
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occasions  a  succession  of  electrical  impulses  differing  in  rate 
from  the  others,  and  are  received  without  confusion  by  means 
of  receiving  instruments,  each  tuned  to  a  pitch  at  which  it 
will  be  put  in  vibration  to  produce  its  fundamental  note  by 
one  only  of  the  transmitting  instruments.  A  separate  in- 
strument is  therefore  employed  for  every  pitch,  each  instru- 
ment being  capable  of  transmitting  or  receiving  but  a  single 
note,  and  thus  as  many  separate  instruments  are  required  as 
•there  are  messages  or  musical  notes  to  be  transmitted. 

My  invention  has  for  'its  object,  first,  the  transmission 
■simultaneously  of  two  or  more  musical  notes  or  telegraphic 
signals  along  a  single  wire  in  either  or  both  directions,  and 
with  a  single  battery  for  the  whole  circuit,  without  the  use 
of  as  many  instruments  as  there  are  musical  notes  or  tele- 
graphic signals  to  be  transmitted ;  second,  the  electrical 
transmission  by  the  same  means  of  articulate  speech  and 
sound  of  every  kind,  whether  musical  or  not;  third,  the 
•electrical  transmission  of  musical  tones,  articulate  speech,  or 
sounds  of  every  kind,  without  the  necessity  of  using  a  voltaic 
battery. 

In  my  patent  No.  174,465,  dated  March  7, 187G,  I  have 
shown  as  one  form  of  transmitting  instrument  a  stretched 
membrane,  to  which  the  armature  of  an  electro-magnet  is 
attached,  whereby  motion  can  be  imparted  to  the  armature 
by  the  human  voice,  or  by  means  of  a  musical  instrument, 
or  by  sounds  produced  in  any  way. 

In  accordance  with  my  present  invention  I  substitute  for 
the  membrane  and  armature  shown  in  the  transmitting  and 
receiving  instruments  alluded  to  above,  a  plate  of  iron  or 
steel  capable  of  being  thrown  into  vibration  by  sounds  made 
in  its  neighborhood. 

The  nature  of  my  invention  and  the  manner  in  which  the 
same  is  or  may  be  carried  into  effect,  will  be  understood  by 
reference  to  the  accompanying  drawings,  in  which —  t 

Figure  1  is  a  perspective  view  of  one  form  of  my  electric  * 
telephone.    Fig.  2  is  a  vertical  section  of  the  same,  and  Fig. 
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3  13  a  plan  view  of  the  apparatus.  Fig.  4  is  a  diagram  illus- 
trating the  arrangement  upon  circuit. 

Similar  letters  in  the  drawings  represent  corresponding 
portions  of  the  apparatus. 

A  in  said  drawings  represents  a  plate  of  iron  or  steel, 
ivhich  is  fastened  at  B  and  C  to  the  cover  or  sounding  box  D. 
E  represents  a  speaking  tube,  by  which  sounds  may  be  con- 
vey^ to  or  from  the  plate  A.  F  is  a  bar  of  soft  iron.  G  is 
a  coil  of  insulated  copper  wire,  placed  around  the  extremity 
of  end  H  of  the  bar  F.  I  is  an  adjusting  screw,  whereby 
the  distance  of  the  end  H  from  the  plate  A  may  be  regulated. 

The  electric  telephones  J,  K,  L,  and  M  are  placed  at  differ- 
•ent  stations  upon  a  line,  and  are  arranged  upon  circuit  with  a 
battery,  N,  as  shown  in  diagram.  Fig.  4. 

I  have  «hown  the  apparatus  in  one  of  its  simplest  forms, 
it  being  well  understood  that  the  same  may  be  varied  in 
arrangement,  combination,  general  construction,  and  form,  as 
well  as  material  of  which  the  several  parts  are  composed. 

The  operation  and  use  of  this  instrument  are  as  follows: 

I  would  premise  by  saying  that  this  instrument  is  and  may 
be  used  both  as  a  transmitter  and  as  a  receiver — that  is  to 
say,  the  sender  of  the  message  will  use  an  instrument  in 
every  particular  identical  in  construction  and  operation  with 
that  employed  by  the  receiver,  so  that  the  same  instrument 
can  be  used  alternately  as  a  receiver  and  a  transmitter. 

In  order  to  transmit  a  telegraphic  message  by  means  .of 
these  instruments,  it  is  only  necessary  for  the  operator  at  a 
telephone  (say  J)  to  make  a  musical  sound  in  any  way  in  the 
neighborhood  of  the  plate  A — for  convenience  of  operation, 
through  the  speaking  tube  E — and  to  let  the  duration  of  the 
sound  signify  the  dot  or  dash  of  the  Morse  alphabet^  and  for 
the  operator  who  receives  his  message  (say  at  M)  to  listen  to 
his  telephone,  preferably  through  the  speaking  tube  E. 
When  two  or  more  musical  signals  are  being  transmitted 
over  the  same  circuit  all  the  telephones  reproduce  the  signals 
for  all  the  messages;  but  as  the  signals  for  each  message 
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difier  in  pitch  from  those  for  the  other  messages,  it  is  easy 
for  an  operator  to  fix  his  attention  upon  one  message  and 
ignore  the  other. 

When  a  large  number  of  dispatches  are  being  simultane- 
ously transmitted  it  will  be  advisable  for  the  operator  to- 
listen  to  his  telephone  through  a  resonator,  which  will  re- 
inforce to  his  ear  the  signals  which  he  desires  to  observe.  In 
this  way  he  is  enabled  to  direct  his  attention  to  the  signals- 
for  any  given  message,  without  being  distracted  or  disturbed 
by  the  signals  for  any  other  message  that  may  be  passing- 
over  the  line  at  the  time. 

The  musical  signals,  if  preferred,  can  be  automatically 
received  by  means  of  a  resonator,  one  end  of  which  is  closed 
by  a  membrane,  which  vibrates  only  when  the  note  with 
which  the  resonator  is  in  unison  is  emitted  by  the  receivings 
telephone.  The  vibrations  of  the  membrane  may  be  made 
to  operate  a  circuit-breaker,  which  will  actuate  a  Morse 
sounder  or  a  telegraphic  recording  or  registering  apparatus* 

One  form  of  vibratory  circuit-breaker  which  may  be  used 
for  this  purpose  I  have  described  in  lettere  patent  No. 
178,399,  June  6, 1876.  Hence,  by  this  plan  the  simultaneous 
transmission  of  a  number  of  telegraphic  messages  over  a  single 
circuit  in  the  same  or  in  both  directions,  with  a  single  main 
battery  for  the  whole  circuit  and  a  single  telephone  at  each 
station,  is  rendered  practicable.  This  is  of  great  advantage 
in  this,  that  for  the  conveyance  of  several  messages,  or  signals^ 
or  sounds  over  a  single  wire  simultaneously^  it  is  no  longer 
necessary  to  have  separate  instruments,  correspondingly  tuned 
for  each  given  sound,  which  plan  requires  nice  adjustment 
of  the  corresponding  instruments,  while  the  present  improve- 
ment admits  of  a  single  instrument  at  each  station,  or  if  for 
convenience  several  are  employed,  they  all  are  alike  in  con- 
struction, and  need  not  be  adjusted  or  tuned  to  particular 
pitches. 

Whatever  sound  is  made  in  the  neighborhood  of  any  tele- 
phone— say  at  J,  Fig.  4 — is  echoed  in  fac-simile  by  the  tele- 


Oct,  1887.]  TELEPHONE  CASES.  29 

Statement  of  the  case. 

phones  of  all  the  other  stations  upon  the  circuit ;  hence,  this 
plan  is  also  adapted  for  the  use  of  transmitting  intel- 
ligibly the  exact  sounds  of  articulate  speech.  To  convey  an 
iirticulate  message  it  is  only  necessary  for  an  operator  to 
speak  in  the  neighborhood  of  his  telephone,  preferably  through 
the  tube  E,  and  for  another  operator  at  a  distant  station  upon 
the  same  circuit  to  listen  to  the  telephone  at  that  station.  If 
two  persons  speak  simultaneously  in  the  neighborhood  of  the 
sarae  or  different  telephones,  the  utterances  of  the  two  speak- 
ers are  reproduced  simultaneously  by  all  the  other  telephones 
on  the  same  circuit ;  hence,  by  this  plan  a  number  of  vocal 
messages  may  be  transmitted  simultaneously  on  the  same  cir- 
•cuit,  in  either  or  both  directions.  All  the  effects  noted  above 
may  be  produced  by  the  same  instruments  without  a  battery 
by  rendering  the  central  bar  P  II  permanently  magnetic. 
Another  form  of  telephone  for  use  without  a  battery  is  shown 
in  Fig.  5,  in  which  0  is  a  compound  permanent  magnet,  to 
the  poles  of  which  are  affixed  poll-pieces  of  soft-iron,  P  Q, 
surrounded  by  helices  of  insulated  wire,  R  S. 

Fig.  6  illustrates  the  arrangement  upon  circuits  of  similar 
instruments  to  that  shown  in  Fig.  5. 

In  lieu  of  the  plate  A  in  above  figures,  iron  or  steel  reeds 
of  definite  pitch  may  bo  placed  in  front  of  the  electro-magnet 
0,  and,  in  connection  with  a  series  of  such  instruments  of 
different  pitches,  an  arrangement  upon  circuit  may  be  em- 
ployed similar  to  that  shown  in  my  patent  If o.  1 74,465,  and 
illustrated  iu  Fig.  6  of  Sheet  2  in  said  patent.  The  battery, 
of  course,  may  be  omitted. 

This  invention  is  not  limited  to  the  use  of  iron  or  steel, 
but  includes  within  its  scope  any  material  capable  of  induc- 
tive action. 

The  essential  feature  of  the  invention  consists  in  the  arm- 
ature of  the  receiving  instrument  being  vibrated  by  the  vary- 
ing attraction  of  the  electro-magnet,  so  as  to  vibrate  the  air 
in  the  vicinity  thereof,  in  the  same  manner  as  the  air  is 
vibrated  at  the  other  end  by  the  production  of  the  sound.    It 
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18,  therefore,  bj  no  means  necessary  or  essential  that  the  trans- 
mitting instrument  shpuld  be  of  the  same  construction  as  th& 
receiving  instrument. '  Any  instrument  receiving  and  trans- 
mitting  the  impression  of  agitated  air  may  be  used  as  the 
transmitter,  although,  for  convenience  and  for  reciprocal  com- 
munication, I  prefer  to  use  like  instruments  at  either  end  of 
an  electrical  wire.  I  have  heretofore  described  and  exhibited 
such  other  means  of  transmitting  sound,  as  will  be  seen  by 
reference  to  the  proceedings  of  the  American  Academy  of 
Arts  and  Sciences,  Volume  XII. 

For  convenience,  I  prefer  to  apply  to  each  instrument  a. 
call-bell.  This  may  be  arranged  so  as  to  ring,  first,  when 
the  main  circuit  is  open ;  second,  when  the  bar  F  comes  inta 
contact  with  the  plate  A.  The  first  is  done  to  call  attention; 
the  second  indicates  when  it  is  necessary  to  readjust  the  mag- 
net, for  it  is  important  that  the  distance  of  the  magnet  from 
the  plate  should  be  as  little  as  possible ;  without,  however^ 
being  in  contact.  I  have  also  found  that  the  electrical  undu- 
lations produced  upon  the  main  line  by  the  vibration  of  the 
plate  A  are  intensified  by  placing  the  coil  Q-  at  the  end  of 
the  bar  F  nearest  the  plate  A,  and  not  extend  it  beyond  the 
middle,  or  thereabout. 

Having  thus  described  my  invention,  what  I  claim  and 
desire  to  secure  by  letters  patent,  is : 

1.  The  union  upon,  and  by  means  of,  an  electric  circuit  of 
two  or  more  instruments,  constructed  for  operation  substan- 
tially as  herein  shown  and  described,  so  that,  if  motion 
of  any  kind  or  form  be  produced  in  any  way  in  the  armature 
of  any  one  of  the  said  instruments,  the  armatures  of  all  the 
other  instruments  upon  the  same  circuit  will  be  moved  in 
like  manner  and  form,  and  if  such  motion  be  produced  in  the 
former  by  sound,  like  sound  will  be  produced  by  the  motion 
of  the  latter. 

2.  In  a  system  of  electric  telegraphy  or  telephony,  con- 
sisting of  transmitting  and  receiving  instruments  united  upon 
an  electric  circuit,  the  production,  in  the  armature  of  each 


Oct,  1887.]  TELEPHONE  OASES.  81 

Statement  of  the  case. 

receiving  instrament,  of  any  given  motion  by  subjecting  said 
armature  to  an  attraction  varying  in  intensity,  however  such 
variation  may  be  produced  in  the  magnet;  and  hence  I 
claim  the  production  of  any  given  sound  or  sounds  from  the 
armature  of  the  receiving  instrument  by  subjecting  said 
armature  to  an  attraction  varying  in  intensity,  in  such  man- 
ner as  to  throw  the  armature  into  that  form  of  vibration  that 
characterizes  the  given  sound  or  sounds. 

3.  The  combination,  with  an  electro-magnet,  of  a  plate  of 
iron  or  steel,  or  other  material  capable  of  inductive  action, 
which  can  be  thrown  into  vibration  by  the  movement  of  sur- 
rounding air  or  by  the  attraction  of  a  magnet. 

4.  In  combination  with  a  plate  and  electro-magnet,  as  be- 
fore claimed,  the  means  herein  described,  or  their  mechani- 
cal equivalents,  of  adjusting  the  relative  position  of  the  two, 
so  that,  without  touching,  they  may  be  set  as  closely  together 
as  possible. 

5.  The  formation  in  an  electric  telephone,  such  as  herein 
shown  and  described,  of  a  magnet  with  a  coil  upon  the  end 
or  ends  of  the  magnet  nearest  the  plate. 

6.  The  combination,  with  an  electric  telephone  such  as 
described,  of  a  sounding-box,  substantially  as  herein  shown 
and  set  forth. 

7.  In  combination  with  an  electric  telephone  as  herein 
described,  the  employment  of  a  speaking  or  hearing  tube  for 
conveying  sounds  to  or  from  the  telephone,  substantially  as 
set  forth. 

8.  In  a  system  of  electric  telephony,  the  combination  of  a 
permanent  magnet  with  a  plate  of  iron  or  steel,  or  other 
material  capable  of  inductive  action,  with  coils  upon  the  end  or 
ends  of  said  magnet  nearest  the  plate,  substantially  as  set  forth. 

In  testimony  whereof  I  have  hereunto  signed  my  name 

this  13th  day  of  January,  A.  D.  1877. 

A.  GRAHAM  BELL. 
Witnesses : 

Hekrt  R.  Elliott, 

EwELL  A.  Dick. 


i 
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The  above-mentioned  letters  patent  were  both  duly  assigned 
July,  1877,  by  Alexander  Graham  Bell  to  Qttrdiner  C.  Hub- 
bard, trustee,  and  were  further  duly  assigned  July  20, 1878, 
by  said  Hubbard,  trustee,  to  the  Bell  Telephone  Company,  a 
corporation  created  by  the  laws  of  Massachusetts,  located  at 
Boston;  and  were  further  duly  assigned  by  the  Bell  Tele- 
phone Company  to  the  American  Bell  Telephone  Company, 
a  corporation  created  by  the  laws  of  said  State,  the  com- 
plainant in  these  actions. 

The  American  Bell  Telephone  Company  was  incorporated 
by  a  law  of  Massachusetts,  chapter  117,  March  19,  1880, 
*'  for  the  purpose  of  manufacturing,  owning,  selling,  using, 
and  licensing  others  to  use  electric  speaking  telephones,'*  etc., 
•with  authority  to  "  become  interested  with  other  corpora- 
tions" for  like  purposes;  the  certificate  of  the  president, 
treasurer,  and  directors  of  said  corporation,  duly  approved 
by  the  Commissioner  of  Corporations,  was  recorded  in  the 
oflice  of  the  Secretary  of  State  of  Massachusetts ;  and  the 
Secretary  of  the  Commonwealth  issued  his  certificate,  in  the 
form  required  by  section  11,  of  chapter  224,  of  the  Acts  of 
1870,  that  the  persons  named,  their  associates  and  successors, 
were  legally  organized  and  established  and  made  an  existing 
corporation,  under  the  name  of  the  American  Bell  Telephone 
Oompany.  This  section  made  such  certificate  conclusive 
evidence  of  the  existence  of  the  corporation  organized  under 
that  chapter 

THE   DOLBEAR   CASE. 

This  case  first  came  up  for  hearing  on  a  motion  for  a  pre- 
liminary injunction,  which  was  elaborately  argued  before 
Mr.  Justice  Gray  and  Judge  Lowell. 

The  question  was,  whether,  assuming  Mr.  Bell  to  have 
been  the  inventor  of  the  speaking  telephone,  his  patent 
reached  the  somewhat  peculiar  apparatus  of  the  defendant. 
The  motion  was  argued  in  May,  1882,  and  January  24, 1888, 
the  opinion,  written  by  Mr.  Justice  Gray,  was  filed.  The 
Court  sustained  the  plantiffs  claim  and  granted  the  iujunc- 
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tion.    The  case  then  went  to  final  hearing,  and  the  defend- 
ants again  contended  that  Mr.  Bell  was  not  the  first  inven- 
tor of  the  speaking  telephone,  but  that  it  was  invented  and 
described  in  printed  publications  by  Philip  Reis,  ten  years 
or  more  before  Mr.  Bell's  time ;  and,  as  a  consequence,  that 
Mr.  Bell  had  merely  invented  a  special  form  of  speaking 
telephone,  which  they  said  was  not  used  by  the  defendants. 
It  was  heard  at  final  hearing  before  ITis  Honor  Judge  Lowell, 
June  30, 1883.    It  was  argued  for  the  defendants  by  Messrs. 
Causten  Browne,  and  J.  E.  Maynadier,  and  on  August  25, 
1883,  Judge  Lowell  decided  that  the  patent  was  valid,  and 
was  of  the  scopo  contended  for  by  the  complainants,  that  the 
defendants  infringed  it,  and  that  Reis  had  not  invented  a 
speaking  telephone. 

This  case  is  reported  sah  7107a,  American  Bell  Telephone 
Co.  V.  Dolbear,  The  opinion  aclivered  by  Mr.  Justice  Gray 
on  granting  the  injunction  pendente  lite  is  in  15  Fed.  Rep. 
438  ;  that  of  Judge  Lowrll  on  final  hcarmg  is  in  17  Fed. 
Rep.  604. 

The  bill  in  this  case  chargea  infringement  of  letters  patent 
2To.  174,465,  d^ted  March.  7,  1876,  granted  to  Alexander 
Graham  Bell.  The  cnsv/cr  denies  the  validity  of  the  patent, 
and  also  denies  infringement.  The  final  decree  was  that  the 
defendants  have  iofri'D^ed  the  5th  claim  of  the  Bell  patent 
of  1876. 

The  errors  a*3Pig2i'(}d  by  the  appellants  in  this  case  are : 

"  1.  That  the  Court  below  construed  the  method  of  the  5th 
claim  to  consist  in  causing  electrical  undulations  similar  in 
form  to  tho  Bo^ind  waves. 

"  2.  That  the  Court  below  held  the  5th  claim  so  construed 
to  be  for  a  patentable  subject. 

"  3.  That  the  Court  below  decided  that  the  method  and 
apparatus  used  by  defendants  infringed  the  5th  claim." 

The  appellants  in  this  case  contend : 

"1.  That  the  5th  claim,  as  construed  by  the  Circuit  Court 
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of  the  District  of  MasBachusetts,  is  not  for  an  art,  machine^ 
manufacture  or  composition  of  matter,  and  is  therefore  void. 

"  2.  That  the  5  th  claim,  as  construed  by  the  Circuit  Court 
of  the  District  of  Massachusetts,  is  not  for  any  invention  or 
discovery,  and  is  therefore  void. 

"  8.  That  causing  electrical  undulations  similar  in  form  to- 
the  vibrations  of  air  accompanying  vocal  or  other  sounds,  is^ 
not  a  method  or  an  art,  but  simply  an  object  to  be  accom- 
plished. 

"  4.  That  the  only  invention  or  discovery  possible  in  regard 
to  causing  such  electrical  undulations,  was  as  to  some  method 
of,  or  apparatus  for,  causing  them,  and  for  using  them, 

"  5.  That  transmitting  articulate  sounds  by  undulatory 
vibrations  of  electricity  is  not  an  art  or  a  process,  and  is  not 
the  subject  of  either  invention  or  discovery,  but  is  merely  a 
result  to  be  attained,  or  an  object  to  be  accomplished ;  and 
that  the  only  invention  or  discovery  possible  in  relation  to- 
such  result  or  object  is  of  some  method  of,  or  apparatus  for,, 
attaining  such  result  or  accomplishing  such  object, 

"  6.  That  neither  the  method  nor  the  apparatus  patented 
by  said  letters  patent  of  1876  has  ever  been  used  by  the- 
appellants,  nor  has  any  method  or  apparatus  substantially 
like  said  patented  method  or  apparatus  ever  been  used  by  the- 
appellants." 

The  appellees  claim  that  Dolbear's  apparatus  diifers  from 
those  of  the  other  defendants  only  by  the  employment  of  a 
condenser-receiver  instead  of  a  magneto-receiver  ;  that  Dolbear 
and  all  his  experts  employ  Bell's  method  and  in  substance- 
his  apparatus  ;  that  they  necessarily  produce  the  electrical 
undulations  of  the  form  described  and  claimed  in  Bell'* 
patent ;  that  they  employ  the  part  of  Bell's  invention  which 
is  the  most  novel  and  characteristic,  and  this  is  what  makes- 
their  instrument  to  be  a  speaking  telephone ;  that  they  copy 
Mr.  Bell  in  the  great  step  of  employing  electrical  undulation* 
similar  in  form  to  the  sound-waves;  that  the  gist  of  Bell's- 
invention  patented  lies  in  the  employment  of  electrical  undu- 
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lations  of  the  new  form,  which  implies  their  creation  by  the 
voice,  their  conveyance  and  their  reconversion  into  sound- 
waves ;  that  Dolbear  employs  them  and  cannot  speak  without 
them  ;  that  his  precise  mode  of  creating  them  is  the  legal 
equivalent  of  Bell's ;  that  his  form  of  conductor  was  a  well- 
known  equivalent  for  Bell's  precise  form ;  that  the  only  dif- 
ference is  that  when  the  peculiar  measured  quantities  reach 
the  receiving  station,  Bell  lets  them  announce  themselves  by 
virtue  of  one  well-known  property  which  attracts  the  an- 
nouncing plate ;  and  Dolbear  lets  them  announce  themselves 
by  virtue  of  another  well-known  property  which  attracts  the 
announcing  plate. 

The  following  are  the  drawings  and  specifications  of  the 
Dolbear  patent :  4 


AMOS    K    DOLBEAR,   OF    SOMERVILLE, 

MASSACHUSETTS. 

Apparatus  por  Transmitting  Sound  by  Elbctricity. 

Specification  forming  part  of  Letters  Patent,  No.  239,742^ 
dated  April  5,  1881;  application  filed  October  11,  1880. 
(Model.) 

To  all  whom  it  may  concern : 

Be  it  known  that  I,  Amos  E.  Dolbbar,  of  Somerville,  in 
the  county  of  Middlesex,  and  State  of  Massachusetts,  have 
invented  a  new  Apparatus  for  Transmitting  Sound  by  Elec- 
tricity,  of  which  the  following  is  a  full,  clear,  concise,  and 
exact  description,  reference  being  had  to  the  accompanying 
drawings,  making  a  part  hereof,  in  which — 

Figs.  1  and  2  are  two  views  of  the  best  form  of  appa- 
ratus for  practicing  my  invention.  Fig.  8  is  a  cross-section^ 
enlarged,  of  the  receiver  shown  in  Fig.  1.    Fig.  4  is  a  plan 
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of  one  of  the  plates.     Fig.  5  is  a  diagram  illustrating  the 
system. 

My  invention  consists,  mainly,  in  a  new  mode  of  trans- 
mitting articulate  and  other  sounds  by  an  open  circuit. 

It  also  consists  in  new  apparatus  for  this  purpose. 

My  receiver  is  based  upon  the  well-known  principle  that 
one  terminal  of  an  open  circuit  will  attract  the  other  terminal 
when  both  are  charged  ;  and  my  invention  consists,  mainly, 
in  the  arrangement  of  the  enlarged  terminal  of  the  secondary 
coil  of  an  induction-coil,  so  that  it  will  be  vibrated  toward 
and  from  the  other  terminal  by  variations  in  the  electric  state 
of  the  coil,  and  in  such  a  manner  as  to  reproduce  sound- 
vibrations  of  all  qualities,  including  articulate  speech,  when 
the  primary  circuit  of  the  induction-coil  contains  a  suitable 
transmitter. 

Another  feature  of  my  invention  relates  to  the  system  of 
connecting  two  or  more  receivers  and  two  or  more  trans- 
mitters for  practical  use ;  and  it  consists  in  the  combination 
of  two  induction-coils,  two  receivers,  and  two  transmitters  in 
A  novel  manner,  fully  described  below. 

The  best  form  of  my  receiver  is  that  shown  in  elevation  in 
Fig.  1,  and  in  cross-section  in  Fig.  3. 

In  Fig.  3  the  case  of  the  receiver  A  is  shown  as  made  up 
of  three  pieces — a  back  piece,  r,  an  ear-piece,  5,  and  an  an- 
nular connecting  piece,  ty  for  connecting  the  pieces  r  and  s 
together. 

a  b  are  thin  elastic  plates,  preferably  of  iron,  forming  ter- 
minals of  the  secondary  coil  of  an  induction-coil.  These 
plates  are  securely  fastened  about  the  edges  and  brought  very 
near  to  each  other,  but  not  in  contact,  a  thin  annulus,  d^  lying 
between  them.  This  is  best  effected  by  forming  a  thin 
flange,  rf,  on  the  interior  iof  the  connecting  piece,  tj  and  plac- 
ing the  terminals  a  6  on  opposite  sides  of  this  flange.  The 
•ear-piece,  ^,  of  the  case  holds  the  terminal,  a,  in  place,  with  the 
proper  tension  around  the  edge  to  insure  mass  vibrations  of 
that  terminal.    The  terminal,  6,  is  held  in  place  by  the  back 
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piece,  r,  of  the  case.  Each  of  the  plates  a  and  b  is  foi-med 
with  a  small  tongue,  a*  (see  Fig.  4),  with  which  the  hinding^ 
screws  are  connected,  as  shown. 

As  the  section-plane  in  Fig.  8  will  pass  through  but  one 
of  the  binding  screws  (that  for  the  wire  a'),  the  receiver  is 
shown  broken  away  at  ar,  in  order  to  show  the  binding  screw 
for  the  wire  V.  Both  are  shown  in  Fig.  1.  One  of  the 
binding  screws  connects  with  plate  a,  the  other  with  plate  b. 
By  the  use  of  the  tongues  an  even  pressure  around  the  whole- 
edge  of  the  plate  is  possible. 

The  adjustment  of  the  instrument  is  effected  by  the  screw 
A' ;  and  this  screw,  by  contact  upon  the  back  plate,  ft,  pre- 
vents any  vibrations  of  that  plate  which  interfere  with  the 
proper  vibrations  of  the  front  plate,  a. 

My  system  requires  electricity  of  a  very  high  electro-mo- 
tive force,  and  this  is  best  obtained  by  means  of  a  secondary 
coil  with  a  high  resistance,  the  best  results  having  been  ob- 
tained from  four  or  five  thousand  ohms  of  No.  86  copper 
wire. 

Transmitters,  such  as  are  in  common  use,  will  answer  with 
my  receiver ;  but  the  best  form  of  transmitter  is  that  shown 
in  the  drawings  (which  is  not  here  described,  as  it  forms  the 
subject  of  an  application  for  a  patent  filed  by  me  May  31, 
1880). 

The  main  advantages  of  my  new  system  over  all  others 
known  to  me  are,  that  it  is  not  appreciably  affected  by  ordi- 
nary induced  currents  on  the  line ;  it  has  no  magnet  to  deterio- 
rate ;  the  adjustment  is  more  simple  and  is  not  affected  by 
barometric  and  hygrometric  variations,  and  it  lacks  the  fine- 
wire  helix  of  the  common  receiver,  which  is  very  liable  to 
get  out  of  repair.     It  is  very  efiicient  also  on  very  long  lines. 

The  best  system  for  the  practical  use  of  my  invention  is 
illustrated  in  the  diagram.  Fig.  5,  and  the  best  form  of  ap- 
paratus is  that  shown  in  Figs.  1  and  2.  In  these  figures,  A 
represents  the  receivers,  B  the  transmitters,  D  the  batteries, 
P  the  induction-coils,  and  G  switches. 
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The  transmitter  B  and  battery  D  are  in  the  circuit  with 
the  primary  coil  of  the  induction-coil  F,  and  this  circuit  is 
<;ompleted,  when  the  transmitter  is  to  be  used,  by  throwing 
♦over  the  member^  of  switch  Q  until  it  makes  contact  with 
the  member^,  thereby  completing  the  battery-circuit  through 
the  transmitter  and  primary  coil.  The  electricity  induced 
in  the  secondary  coil  affects  the  plates  in  the  distant  receiver 
by  means  of  that  branch  of  wire  wf  which  extends  from  one 
end  of  the  secondary  coil  to  member^  of  switch  G,  members 
^  and  g^  ot  switch  G,  the  line-wire  i,  which  is  a  continuation 
of  member^  of  switch  G,  wire  ?^,  which  is  a  branch  of  line- 
wire  l^  receiver- wires  a' t',  wire  m^,  members  ^  ^  of  switch 
G,  wiren*,  to  earth,  thus  cutting  out  the  receiver  at  the  send- 
ing-station  (on  the  left  of  the  diagram)  and  the  secondary 
-coil  on  the  right  of  the  diagram. 

When  the  sending-station  is  at  the  right  of  the  diagram, 
the  switch  G  at  the  right  will  be  arranged  as  is  the  switch 
G  at  the  left,  and  the  receiver  at  the  left  is  electrified  by 
means  of  wire  /',  receiver-wires  a'  V  (at  the  left  of  the  dia- 
gram), wire  m',  members  g  g^  of  switch  G  (at  the  left  of  the 
diagram),  wire  n',  to  earth. 

The  switch  G  is  composed  of  two  springs,  g  g^^  and  two 
stops,  g'  g\  arranged  as  shown,  so  that  when  spring  g  is 
brought  in  contact  with  stop  g'  it  will  also  be  in  contact  with 
spring  g^y  and  when  springy  is  in  contact  with  stop  g^  it  will 
be  Out  of  contact  with  both  spring  g*  and  stop  g\  One  end 
of  the  secondary  coil  on  the  left  of  the  diagram  is  connected 
with  spring  g  on  the  left  of  diagram  by  means  of  one  branch 
of  wire  m',  and  with  receiver-wire  6'  on  the  left  of  diagram 
by  means  of  the  other  branch  of  wire  m',  and  one  end  of  the 
secondary  coil  on  the  right  of  the  diagram  is  connected  with 
spring  g  on  the  right  of  diagram  by  means  of  one  branch  of 
wire  ?n%  and  with  receiver-wire  i/ on  the  right  of  the  dia- 
gram by  means  of  the  other  branch  of  wire  m\ 

I  am  aware  of  the  apparatus  mentioned  as  used  by  Dr. 
Wright  in  "  Ferguson's  Electricity,"  published  by  William 
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:and  Eobert  Chambers,  of  London  and  Edinburgh,  in  1867, 
pages  258  and  259,  in  which  two  sheets  of  paper  silvered  on 
one  side  were  placed  back  to  back  and  connected  with  the 
two  ends  of  an  induction-coil,  the  primary  circuit  of  which 
<;ontained  a  Reis  transmitter ;  and  I  disclaim  that  apparatus. 
My  receiver  differs  froiji  it  in  that  the  sounds  transmitted 
are  reproduced  by  the  mass  vibrations  of  one  of  the  termi- 
nals, while  in  the  Wright  receiving  apparatus  the  sound  pro- 
duced was  mainly,  if  not  altogether,  due  to  molecular  motion, 
-and  not  to  mass  vibrations.  Moreover,  Wright's  sheets  of 
Bilvered  paper  were  so  arranged  that  each  would  damp  any 
mass  vibrations  of  the  other ;  and  in  his  apparatus  any  slight 
mass  vibrations,  even  if  not  wholly  damped,  would  be  neces- 
sarily 80  irregular  as  to  be  worthless  as  a  means  of  reproduc- 
ing sounds.  The  fact,  also,  that  the  mass  vibrations  of  each 
:8heet  damped  those  of  the  other  sheet  would  make  all  the 
mass  vibrations  worthless  for  this  purpose. 

I  am  also  aware  of  English  patents  No.  4,984  of  1877,  and 
No.  2,396  of  1878,  and  disclaim  all  therein  shown. 

What  I  claim  as  my  invention  is — 

1.  The  receiver  above  described,  consisting  of  the  plates  a 
-b,  mounted  in  case  r  st,  and  separated  by  the  annulus  dy  in 
combination  with  induction-coil  F,  substantially  as  de- 
scribed. 

2.  In  combination,  two  induction-coils,  the  primary  of 
each  containing  a  battery  D,  and  transmitter  B,  and  the 
secondary  circuits,  each  containing  receiver  A,  by  means  of 
switches  G,  consisting  of  members  ff  ff'  ff^  g^y  whereby  the 
receiver  at  the  sending-station  and  coil  at  the  receiving-sta- 
tion are  switched  out  of  the  line,  substantially  as  described. 

AMOS  E.  DOLBEAR. 
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AMOS  E.  DOLBEAR,  OF  SOMERTILLE, 

MASSACHUSETTS. 

Mode  of  Transmitting  Sound  by  Electricity. 

Specification  forming  part  of  Letters  Patent,  No.  240y578,. 
dated  April  26,  1881 ;  application  filed  February  24,  1881. 
(Model.) 

To  all  whom  it  may  concern  : 

Be  it  known  that  I,  Amos  E.  Dolbear,  of  Somerville,  in 
the  county  of  Middlesex  and  State  of  Massachusetts,  have 
invented  a  new  Mode  of  Transmitting  Sounds  by  Electricity,. 
of  which  the  following  is  a  full,  clear,  concise,  and  exact 
description,  reference  being  had  to  the  accompanying  draw- 
ings, making  a  part  hereof. 

My  invention  consists,  mainly,  in  a  new  mode  of  trans-^ 
mitting  articulate  and  other  sounds  by  an  open  circuit. 

It  also  consists  in  new  apparatus  for  this  purpose. 

My  receiver  is  based  upon  the  discovery  that  one  terminal 
of  an  open  circuit  will  attract  and  be  attracted  by  a  neigh- 
boring body  when  the  terminal  is  charged. 

Fig.  1  shows  two  modifications  of  my  receiver,  in  section, 
connected  in  circuit  with  a  transmitter  and  induction-coil. 
Fig.  2  shows  another  modification  of  my  receiver. 

Three  forms  of  my  receiver  are  shown  in  the  drawings. 
In  each  the  casing  is  formed  of  three  pieces,  r  being  the 
back-piece,  s  the  car-piece,  and  t  the  connecting-piece  which 
connects  r  and  s  together.  The  plate  a  of  receiver  I  is  a  thin 
elastic  disc,  preferably  of  iron,  the  vibrations  of  which  repro- 
duce the  sound  which  causes  the  diaphragm  of  the  trans- 
mitter T  to  vibrate,  T  representing  a  transmitter  of  suitable 
construction,  the  form  preferred  being  that  shown  in  my  ap- 
plication for  a  patent  filed  May  81, 1880,  the  transmitter  T 
and  the  battery  B  being  in  circuit  with  the  primary  coil,  as 
will  be  clear  without  further  description. 


A.  £.  SOLBEiS. 
Mode  of  Traasmitting  Sonnd  b;  Eleotrioity. 

i.  240,578.  Patanted  April  26, 1881, 
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In  receiver  I  the  plate  a  is  one  terminal  of  the  secondary 
coil  F,  and  any  change  in  the  electrical  state  of  coil  F  varies 
the  potential  of  this  plate  a  in  receiver  I  and  causes  it  to 
attract  plate  6,  which  is  mounted  close  to,  but  not  in  contact 
with,  plate  a  ;  but  as  plate  b  in  receiver  I  is  so  mounted  that 
it  cannot  vibrate,  plate  a  will  vibrate  as  its  potential  varies. 
In  receiver  I  the  plate  b  and  back-piece  r  and  adjusting  screw 
u  are  all  of  metal. 

It  will  be  seen  that  neither  the  plate  b  nor  back-piece  r 
nor  screw  u  of  receiver  I  is  connected  to  the  coil  F,  but  that 
only  one  terminal  of  coil  F — viz.,  plate  a — forms  any  part 
of  the  receiver  I.  The  plate  b  may  be  made  in  one  piece 
with  back-piece  r,  but  for  purposes  of  adjustment  is  best 
made  as  shown. 

The  force  of  the  attraction  between  the  charged  terminal 
a  and  any  neighboring  body  is  slight,  unless  the  neighboring 
body  be  many  times  larger  than  the  terminal,  and  itself 
capable  of  being  readily  electrified,  and  for  this  reason, 
when  the  neighboring  body  is  a  plate  (as  it  is  best  made  for 
purpose  of  adjustment),  it  should  be  electrically  connected 
with  a  larger  bod}'.  Consequently,  the  back-piece  r  of  the 
case  of  receiver  I  is  made  of  metal,  and  is  in  metallic  contact 
with  plate  b.  The  neighboring  body,  which  is  attracted  by 
plate  a  in  receiver  I  (being,  in  fact,  the  plate  6,  piece  r  and 
screw  2^,  which  are  all  of  metal  and  in  metallic  contact),  acts 
as  one  body  in  this  receiver  I ;  but,  as  will  be  clear,  the  back- 
piece  r,  plate  6,  and  screw  u  may  be  one  single  piece  of  metal, 
and  some  other  provision  be  made,  for  the  necessary  adjust- 
ment. 

In  receiver  II  the  terminal  a  is  mounted  upon  back-piece 
r,  so  that  it  cannot  vibrate,  and  must,  therefore,  be  insulated. 
Consequently,  the  back-piece  r  is  made  of  hard  rubber.  The 
plate  6,  which  is  the  neighboring  body  in  receiver  II,  is  con- 
nected by  the  wire  6^  with  a  metal  band,  r^,  upon  back-piece 
r,  in  order  to  increase  the  attractive  force  due  to  the  electrifi- 
cation of  a  greater  mass  than  plate  6,  and  without  interfering 
c 
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with  the  proper  vibration  of  plate  6,  which,  in  receiver  II, 
vibrates  as  the  potential  of  terminal  a  varies. 

It  will  be  clear  that  either  of  the  plates  6  may  be  grounded, 
and  thereby  increase  the  electrification  of  these  plates ;  but 
it  is  not  necessary  to  ground  either  of  them,  and  the  audi- 
bility of  the  sounds  reproduced  is  practically  as  great  when 
the  back-piece  of  the  receiver  is  held  in  the  hand  as  when 
the  plates  b  are  both  grounded ;  and  it  makes  no  difference 
whatever  whether  both  be  grounded  or  only  one.  In  other 
words,  receiver  I  will  reproduce  articulate  and  other  sounds, 
even  if  back-piece  r  be  of  hard  rubber  or  other  non-conductor, 
and  plate  b  be  wholly  disconnected  from  coil  F,  but  the 
sounds  reproduced  are  faint,  although  distinct  and  audible. 
The  sounds  will  be  louder  if  the  piece  r  .be  of  metal,  as  above 
described,  or  if  the  plate  b  or  metallic  piece  r  be  grounded ; 
but  the  difference  is  very  slight,  the  sounds  being  practically 
as  loud  when  the  metal  piece  r  is  used  as  when  the  plate  b 
is  grounded.  And  so  of  receiver  II,  the  sounds  are  distinct 
and  audible  when  wire  6*  and  metal  band  r*  are  omitted,  but 
louder  when  metal  band  r*  and  wire  6^  are  used,  as  shown, 
or  when  plate  b  of  receiver  II  is  grounded.  Moreover,  the 
reproduction  of  sound  by  receiver  I  does  not  depend  at  all 
upon  the  grounding  of  any  part  of  receiver  II,  for  receiver  I 
will  act  with  plate  b  of  receiver  II  not  grounded  precisely  as 
it  does  when  plate  b  of  receiver  II  is  grounded,  and  receiver 
II  will  act  when  plate  b  of  receiver  I  is  not  grounded  pre- 
cisely as  it  acts  when  that  plate  of  receiver  I  is  grounded. 

In  my  application,  filed  October  31,  1880,  I  have  de- 
scribed a  receiver  in  which  both  the  plates  a  and  b  are  con- 
nected with  the  coil  F,  and  I  therefore  disclaim  in  this  ap- 
plication any  receiver  having  both  the  plates  connected  with 
that  coil,  my  present  invention  consisting  in  a  receiver  in 
which  only  one  terminal  of  the  coil  is  used,  as  above  ex- 
plained. 

Instead  of  making  plate  b  of  metal,  and  connecting  it 
metallically  with  back-piece  r  or  band  r^,  it  may  be  made  of 
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any  non-conductor,  and  in  this  case  the  increased  loudness  is 
produced  by  electrifying  plate  b  before  it  is  put  in  place ;  or, 
as  shown  in  receiver  III,  where  6  is  a  rubber  plate,  and  i*  is 
a  disc  of  felt  fast  to  the  hard- rubber  support  b*y  which  is 
turned  by  the  thumb  and  finger  to  electrify  rubber  plate  b 
by  friction. 

TVTiat  I  claim  as  my  invention  is : 

In  combination,  a  primary  coil  in  circuit,  with  battery  B 
and  transmitter  T,  and  a  secondary  coil,  with  its  enlarged 
terminal  a  mounted  in  case  r  s  t^  and  arranged  near  plate  6, 
plate  b  being  also  mounted  in  case  r  s  tj  but  not  connected 
^vith  the  secondary  coil,  all  substantially  as  described. 

AMOS  E.  DOLBEAR. 
Witnesses : 

J.  E.  Matnadier, 

John  R.  Snow. 

THE  MOLECrLAR   CASE. 

On  July  17, 1883,  the  Bell  Company  brought  a  suit  in 
^nity  in  the  United  States  Circuit  Court  for  the  Southern 
District  of  "Nevr  York  against  the  Molecular  Telephone 
-Company  and  others.  The  bill  charges  the  infringement  of 
Bell's  letters  patent  above  stated.  The  answer  denies  the 
validity  of  the  letters  and  the  alleged  infringement,  and 
sets  up  several  alleged  prior  inventors,  but  the  chief  stress 
was  laid  upon  the  work  and  publications  of  Philip  Reis, 
either  to  destroy  the  Bell  patent  or  to  narrow  it  to  a  patent 
for  a  mere  change  of  form.  All  the  prior  publications,  set 
up  in  Spencer's  case,  and  all  the  prior  publications  set  up  in 
Dolbear's  case  were  also  introduced  in  the  Molecular  case, 
and  a  few  more  added ;  and  substantially  all  the  testimony 
taken  in  the  Hopkins  and  Overland  cases  and  in  Spencer's 
case  were  introduced,  and  the  same  experts  were  recalled 
and  further  examined  by  the  defendants.  The  case  was 
argued  before  Judge  Wallace,  in  March  and  April,  1885. 

On  final  hearing  upon  the  pleadings  and  proofs,  a  decree 
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was  entered  for  the  complainants  upon  the  5th  claim  of 
said  letters  patent  Xo.  174,465 ;  and  the  6th,  7th  and  8th 
claims  of  said  letters  patent  No.  186,787  ;  and  the  defendants 
appealed. 

Upon  the  5th  claim  of  said  letters  patent  Xo.  186,787 
the  decree  was  for  the  defendants,  and  complainants  appealed. 

The  defences  set  up  in  the  answer,  and  relied  upon  by  the 
defendants,  are  the  invalidity  of  letters  patent  "So,  174,465, 
because : 

1.  As  a  patent  for  a  machine,  the  instrument  or  machine 
described  and  claimed  is  an  inopenitive  device. 

2.  As  a  patent  for  a  new  art,  there  is  in  the  patent  no  dis- 
closure of  what  the  art  is,  nor  any  description  of  the  art 
process  that  would  enable  a  skilled  person  to  beneficially 
use  it. 

3.  Because  the  claims  of  the  patent  include  and  appropri- 
ate mere  forces  of  nature  and  things  which  are  not  subject 
matter  of  patent. 

4.  Because  all  the  claims  of  the  patent  are  anticipated  or 
limited  by  the  inventions  and  discoveries  of  Reis,  Gray, 
Dolbear,  Ilolcomb,  Tan  der  Weyde,  McDonough,  Yarley 
and  others.  As  to  letters  patent  ^o.  186,787,  the  defend- 
ants' contention  is : 

1.  That  the  claims  are  all  anticipated  by  the  inventions 
and  discoveries  of  the  persons  named  and  others. 

2.  As  to  both  said  letters  the  defendants  deny  that  they 
infringe  any  of  the  claims  therein  set  forth. 

Defendants  say  that  proof  of  infringement  was  founded 
upon  the  mechanical  construction  of  the  defendant's  instru- 
ment, given  by  Daniel  M.  Adee  and  the  evidence  of  Prof. 
Charles  R.  Cross,  that  he  had  examined  and  tested  the  in- 
struments  marked  "  Exhibit  Defendants'  Transmitter  "  and 
"Exhibit  Defendants'  Receiver,"  and  found  that  from  their 
construction  and  method  of  operation  they  are  adapted, 
when  suitably  connected  with  a  battery,  to  transmit  articu- 
late speech ;  and  that  when  go  connected  and  so  operate  I 
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they  use  "  the  method  invented  by  Bell  and  described  in  his 
specification  No.  174,465,  for  transmitting  vocal  or  other 
sounds  telegraphically,  by  causing  electrical  undulations 
similar  in  form  to  the  vibrations  of  the  air  accompanying 
any  sound." 

The  following  are  the  errors  assigned : 

"  1,  The  Court  below  erred  in  holding  that  the  5th  claim 
of  patent  174,465  was  valid. 

"  2.  The  Court  below  erred  in  holding  that  defendants 
infringed  the  5th  claim  of  patent  174,465. 

"  3.  The  Court  below  erred  in  holding  that  the  6th,  7th 
and  8th  claims  respectively  of  patent  186,787  were  valid." 
Separate  errors  were  assigned  as  to  the  holding  valid  of 
each  of  said  claims. 

"  4.  The  Court  below  erred  in  holding  that  the  defendants 
infringed  the  6th,  7th  and  8th  claims  of  patent  186,787." 
Separate  errors  were  assigned  in  respect  to  the  infringement 
of  each  of  said  claims,  6th,  7th  and  8th,  patent  186,787. 
For  the  final  decree  in  this  case  see  23  Blatchf.  253. 

In  the  Molecular  case,  the  validitj^  of  the  5th  claim 
under  the  second  patent,  for  a  combination  of  a  peculiarly 
shaped  magnet  and  diaphragm,  was  questioned,  but  no  oral 
argument  was  made  upon  it  by  either  side,  the  claim  having 
been  sustained  in  the  previous  cases.  Judge  Wallace,  in 
his  opinion  in  the  Molecular  case,  adverting  to  the  fact  that 
this  question  had  not  been  argued,  said  that  he  read  the 
claim  as  a  claim  for  a/orm  of  magnet  which  clearly  was  not 
new,  but  did  not  read  it  as  a  claim  for  a  combination  of  that 
old  magnet  with  a  diaphragm  in  a  speaking  telephone.  The 
same  question  came  up,  upon  substantially  the  same  evidence, 
in  the  Overland  case  and  People's  Telephone  and  Telegmph 
cases,  and  the  complaifJants  there  argued  the  question,  and 
pointed  out  that  the  claim  was  not  for  a  new  magnet,  but 
was  for  a  novel  combination  constituting  an  important 
improvement  in  speaking  telephones.  Judge  Wallace  then 
sustained  the  claim,  and  decreed  its  validity. 


I 
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Following  are  the  Molecular  Co.  patents : 

(No.  62.)     Defendants*  Exhibit,  Lockwood  &  BartletV%  Patent 

for  Transmitter  for  Telephones, 

J.  A.  Welch,  Special  Examiner,  May  14,  1884. 

ROBERT  M.  LOCKWOOD  AND  SAMUEL  H.  BART- 
LETT,  OP  NEW  YORK,  N.  Y.,  ASSIGNORS  OF  ONE- 
HALF  OF  THEIR  RIGHT  TO  CHARLES  F.  LIVER- 
MORE,  OF  THE  SAME  PLACE. 

Transmitter  for  Telephones. 

Specification  forming  part  of  Letters  Patent,  No.  228,824,. 
dated  June  15,  1880 ;  application  filed  March  9, 1880.  (No 
model.) 

To  aU  whom  it  may  concern  : 

Be  it  known  that  we,  Robert  M.  Lockwood  and  Samuel 
H.  Bartlett,  both  of  the  City,  County  and  State  of  New 
York,  have  invented  certain  new  and  useful  Improvements 
in  Transmitters  for  Telephones  or  Vocal  Telegraphs,  of  which 
the  following  is  a  full,  clear  and  exact  description,  reference 
being  had  to  the  accompanying  drawing,  which  represents 
our  improved  transmitter  in  section. 

In  the  telephones  as  heretofore  constructed  the  transmit- 
ting instrument,  or  that  which  receives  the  sound-waves  and 
transmits  them  to  the  electrically-charged  conductors,  has 
been  organized  upon  the  theory  of  mechanical  vibration  due 
to  the  action  of  the  sound-waves,  and  from  this  has  arisen 
the  device  of  a  thin  flexible  metallic  diaphragm,  the  vibra- 
tions of  which  were  transmitted  by  the  electric  current  to 
the  receiver ;  and  all  telephones  in  wKat  may  be  termed  suc- 
cessful operation  in  one  form  or  another,  so  far  as  we  are 
acquainted  with  them,  employ  this  so-called  "mechanical 
vibration."  We  propose  to  dispense  with  this  mechanical 
vibration,  and  as  a  substitute  therefor  we  employ  what  we 


S.  M.  LOGETOOD  tiS.'H.  BABTLETT. 
Traosmitter  for  TelephoDas. 


No.  228.824. 


PaUnUd  June  15, 1880. 
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term  "molecular"  disturbance  or  vibration,  the  construction 
of  our  apparatus  being  such  as  to  prevent,  as  far  as  practica- 
ble, anything  in  the  nature  of  mechanical  vibration.  This 
feature  was  partially  developed  in  an  application  for  letters 
patent  filed  by  us  November  3, 1879,  but  in  that  the  carbon 
plates,  while  supported  by  the  non-resonant  material,  were 
left  uncovered  at  their  inner  adjacent  ends,  and  sound  cham- 
bers were  formed  in  the  non-resonant  block  on  opposite  sides 
thereof,  one  of  which  communicated  with  the  external  at- 
mosphere, rendering  the  plates  and  the  connecting  button 
liable  to  be  more  or  less  affected  or  mechanically  disturbed 
by  the  direct  action  of  the  sound-waves.  In  the  present 
instance  we  embed  the  carbon  or  conducting  plates  solidly 
tbroaghout  their  entire  length  in  and  cover  or  surround  said 
plates  and  the  button  with  the  non-resonant  material,  as 
hereinafter  explained. 

In  the  accompanying  drawing,  A  represents  a  base  plate 
of  wood,  upon  which  is  secured  a  block  or  cylinder,  B,  of 
cork  or  other  suitable  non-resonant  material.    Near  the  upper 
end  of  this  block  two  bars  or  plates  of  carbon,  b  6,  or  other 
suitable  conductors  of  electricity,  are  secured  by  boing  solidly 
embedded  in  the  cork,  as  shown.     These  bars  are  arranged 
transversely  of  the  block,  extending  from  near  its  centre  to 
or  nearly  to  its  outer  face^  on  opposite  sides,  as  shown.     Be- 
tween the  inner  adjacent  ends  of  these  bars  is  placed  a  headed 
pin  of  carbon  or  other  suitable  conducting  material  similar 
to  that  of  which  the  bars  are  composed,  the  head  of  said  pin 
constituting  what  we  term  a  "  button,"  which  connects  the 
two  plates  and  rests  upon  the  adjacent  ends  of  the  bars  bj^ 
its  own  gravity.    A  cavity  is  formed  in  the  block  B  directly 
over  this  button,  to  give  access  to  it  for  removing  or  replac- 
ing it,  and  this  cavity,  when  the  button  is  in  place,  is  closed 
by  a  plug  B',  of  similar  material  to  that  of  which  the  body 
of  the  block  is  formed,  and  which  rests  in  close  proximity 
with  and  prevents  accidental  displacement  of  the  button. 
The  block  B  thus  formed,  with  the  carbon  bars  embedded 
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within  it,  is  by  preference  fitted  snugly  in  a  metal  cylinder 
I),  the  open  end  of  which  rests  against  the  base  plate  A,  the 
other  end  being  covered  by  a  metal  cup  or  cover  D',  screwed 
upon  or  otherwise  firmly  secured  thereto,  and  the  metal  case 
is  in  turn  covered  with  leather,  rubber,  canton-flannel,  or 
other  soft  non-resonant  material,  as  shown,  but  the  metal 
cylinder  and  its  covering  may  be  dispensed  with. 

Wires  e  e^  are  connected  with  the  carbon  plates  b  6,  one  to 
each,  and  extend  thence  out  through  the  body  B  of  the  block 
in  any  convenient  direction,  and  are  connected  at  their  outer 
ends  to  screw  posts //on  the  base  plate  A.  The  main-line 
wires  connected  with  the  battery  are  also  connected  with 
these  screw  posts  in  the  same  manner  as  in  an  ordinary  tele- 
graph instrument,  and  as  will  be  seen,  the  wires  e  e',  carbon 
plates  b  b\  and  button  b^  serve  to  connect  said  main-line  wires 
and  thereby  complete  the  circuit. 

The  sound-waves  in  speaking,  etc.,  are  received  upon  the 
face  or  sides  of  the  block  of  non-resonant  material,  or  upon 
its  covering  described,  and  are  communicated  through  said 
block  and  the  carbon  plates  to  the  button  6^,  and  through 
what  we  term  a  "molecular  disturbance"  the  action  or  dis- 
turbance of  the  latter  is  communicated  through  the  plates 
to  the  electrically  charged  wires  e  e',  which  complete  the 
battery  circuit,  and  thence  over  the  main-line  wires  to  the 
point  connected  therewith.  We  thus  make  use  of  the  direct 
current  from  the  battery  in  the  transmission  of  the  sound- 
waves, and  are  thus  enabled  to  transmit  them  like  distances 
and  with  the  same  precision  as  an  ordinary  telegraphic  mes- 
sage is  transmitted. 

As  will  be  seen,  our  construction  of  the  transmitter  is  such 
as  is  calculated  to,  and  we  believe  it  does  as  far  as  practicable, 
obviate  all  so-called  "  mechanical  vibration  "  of  the  parts,  for 
the  carbon  or  conducting  bars  or  plates  being  solidly  cush- 
ioned or  embedded  in  some  firm  non-resonant  substance  (such 
as  cork),  the  disturbance  caused  must  be  other  than  mechani- 
cal and  constitutes  what  we  call  "molecular"  disturbance. 
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The  means  for  repeating  or  transmitting  the  vocal  sounds 
over  long  lines  or  a  series  of  circuits  and  for*  receiving  the 
same  are  embraced  in  other  applications  filed  herewith,  and 
need  not  therefore  be  here  described. 

Having  now  described  our  invention  we  claim — 

1.  In  a  transmitter  for  telephones  or  vocal  sound  telegraphs, 
a  block  of  non-resonant  substance  provided  with  strips  or 
plates  of  carbon  or  other  conducting  material  embedded  in 
it,  for  the  purpose  and  substantially  as  described. 

2.  The  block  of  non-resonant  material  having  conductors 
embedded  within  it,  and  wires  extending  therefrom  for  con- 
necting them  with  the  main  line  current,  substantially  as 
described. 

3.  The  non-resonant  block  in  which  the  carbon  plates  are 
emb\jdded,  in  combination  with  the  enclosing  metallic  case 
or  cylinder,  substantially  as  described. 

4.  The  combination  of  the  non-resonant  block  B,  enclosing 
metal  case  D,  and  flexible  cover  thereto,  substantially  as  de- 
scribed. 

ROBERT  M.  LOCKWOOD, 

SAMUEL  H.  BARTLETT. 
Witnesses : 
f.  l.  ourand, 
Alex.  Mahon. 


< 
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(^o.  53,)    Defendants^  Exhibit,  Lockwood  db  Bartlett. 

J.  A.  Welch,  Special  Examiner,  May  14,  1884. 

ROBERT  M.  LOCKWOOD  AND  SAMUEL  H.  BART- 
LETT, OF  NEW  YORK,  N.  Y.,  ASSIGNORS  OF  ONE- 
HALF  OP  THEIR  RIGHT  TO  CHARLES  P.  LIVERr 
MORE,  OF  SAME  PLACE. 

Telephone  Receiver. 

Specification  forming  part  of  Letters  Patent,  No.  228,82i&9 
dated  June  15,  1880;  application  filed  April  30,  1880.  (No. 
model.) 

To  all  xohora  it  may  concern : 

Be  it  known  that  we,  Robert  M.  Lockwood  and  Samuel. 
H.  Bartlett,  of  the  City,  County  and  State  of  New  York, 
have  invented  a  new  and  useful  Improvement  in  Telephone 
Receivers,  of  which  the  following  is  a  full,  clear,  and  exact 
description,  reference  being  had  to  the  accompanying  draw- 
ings, making  part  of  this  specification,  in  which —   ' 

Figure  1  represents  our  improved  telephone  or  vocal  sound 
telegraph  receiver.  Fig.  2  is  a  similar  view,  showing  a  mod- 
ification in  the  manner  of  connecting  the  diaphragm  with 
the  magnet.  Fig.  3  is  an  end  view  of  the  construction 
shown  in  Fig.  2,  with  the  ear-piece  and  diaphragm  removed,, 
and  Figs.  4  and  5  are  perspective  views  of  the  end  of  the 
magnet,  having  one  the  spring  arm  and  the  other  the  spring 
arm  and  diaphragm  applied. 

Smilar  letters  of  reference  denote  corresponding  parts 
whenever  used. 

Our  invention  relates  to  a  novel  construction  of  the  end  of 
the  magnet  to  which  the  diaphragm  is  connected,  whereby^ 
through  disturbance  or  variations  of  magnetic  power  between 
parts  of  the  same  pole  of  the  magnet,  vocal  sounds  are  trans- 
mitted to  the  diaphragm  or  sounding-board  ;  and  it  consists 
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T«l«phoDe  Beoeiver. 
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in  extending  the  pole  in  the  form  of  a  flat  U-shaped  springs 
the  outer  free  end  of  which,  overhanging  the  end  of  the 
magnet  of  which  it  is  an  extension,  is  expanded  into  or  has 
the  diaphragm  connected  with  it,  as  hereinafter  explained. 

lu  the  accompanying  drawings,  A  represents  the  body  or 
handle  of  the  receiver,  made  of  wood  or  other  suitable  ma- 
terial, cylindrical  in  form,  and  enlarged  at  one  end.  A',  to 
accommodate  the  diaphragm  B  and  ear-piece  C  secured 
thereto- 

The  body  or  handle  A  is  perforated  longitudinally  to  re- 
ceive the  magnet  D,  the  perforation  in  the  enlarged  end  A'^ 
being  enlarged  into  a  socket  for  the  reception  of  a  spool  or 
helix,  E  surrounding  the  end  D'  of  the  magnet  as  shown. 
The  magnet  at  the  end  D'  is  drawn  out,  reduced  in  size,  and 
bent  at  a  right  angle  to  the  body  D  of  the  magnet,  or  nearly 
so,  extends  to  one  side  thereof  in  the  form  of  a  flat  spring,  dy. 
recurved  upon  itself  in  U  form  until  the  outer  arm  or  end  rf', 
overhangs  the  end  D'  of  the  body  of  the  magnet,  as  shown. 

Where  the  end  d'  is  expanded  to  form  the  diaphmgm  B,. 
as  shown,  the  spring  portion  passes  out  through  an  opening 
in  the  head  A',  and  is  there  recurved  so  as  to  bring  the  dia- 
phragm over  the  end  thereof,  where  it  is  held  in  place  by  the 
ear-piece  C,  which  is  secured  to  said  head  or  ends  by  screws^ 
or  other  suitable  fastening  devices ;  but  as  good  practical  re- 
sults have  been  obtained  by  making  the  diaphragm  of  differ- 
ent materials  from  the  magnet,  such  as  wood,  paper,  parch- 
ment, brass,  &c.,  constituting  a  sounding-board,  the  end  rf'  of 
the  spring  arm  may  terminate  at  a  point  overhanging  the 
end  D'  of  the  body  of  the  magnet,  and  the  diaphragm  or 
sounding-board  may  be  bolted  or  otherwise  firmly  fastened 
to  it,  as  shown  in  Fig.  2.  Where  the  latter  form  of  con- 
struction is  employed  the  magnet  should  be  made  adjustable 
longitudinally  by  means  of  a  thumb-screw  or  equivalent  de- 
vice, as  shown,  for  adjusting  the  tension  of  the  disc  or  sound- 
ing-board B  as  may  be  necessary  to  give  it  the  utmost  effi- 
ciency. 
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Under  the  arrangement  described  it  will  be  seen  that  the 
spring  arm  d  d!  forms  an  extension  of  the  pole  D'  of  the  mag- 
net, reduced  in  size,  and  its  normal  condition  will  be  one  of 
rest  in  relation  thereto.  Thus  calling  the  current  in  the 
helix  E  one,  the  amount  of  magnetism  in  the  magnet  D  at 
D'  will  be  one,  and  that  in  the  arm  d'  one,  and  the  latter  will 
be  at  rest.  The  body  of  the  magnet  lies  within  the  helix, 
and  is  more  easily  and  quickly  affected  by  it,  and  constitutes, 
as  it  were,  a  reservoir  from  which  the  smaller  arm  d  d'  is 
supplied.  Now,  supposing  the  current  in  the  helix  to  be 
suddenly  increased  to  two,  the  end  D'  becomes  two  in  ad- 
vance of  the  end  d\  and  for  the  instant  attracts  the  latter 
until  it  becomes  also  two,  when  it  again  instantly  repels  it ; 
then  its  normal  condition  as  a  part  of  the  same  pole  is  re- 
stored, and  it  returns  to  its  position  of  rest,  until  again  at- 
tracted or  repelled  through  another  disturbance  of  the  cur- 
rent in  the  helix.  Thus  for  each  disturbance  in  the  current 
there  w^ill  be  three  distinct  movements  of  the  arm  d'  or  dia- 
phragm B  connected  therewith.  First,  it  will  be  drawn 
down  or  toward  the  end  D',  then  it  will  be  repelled  beyond 
its  normal  position,  and  finally,  the  equilibrium  being  re- 
stored, it  moves  back  to  rest.  Thus  it  will  be  seen  that  the 
diaphragm  is  operated  by  differences  or  disturbances  of  de- 
gree of  polarity  or  attraction  and  repulsion  in  the  same  pole. 

In  Fig.  4  the  magnet  is  shown  made  up  of  a  number  of 
strips,  an  extension  of  one  of  which  forms  the  spring  arm. 
This  form  obviates  the  necessity  of  drawing  out  the  body  of 
the  magnet  and  facilitates  its  construction. 

We  are  aware  that  the  pole  or  poles  of  a  horseshoe  mag- 
net have  been  expanded  to  form  a  diso  or  diaphragm  ;  but 
in  such  cases,  so  far  as  we  are  advised,  the  diaphragm  has 
been  brought  into  such  relation  to  the  opposite  pole  of  the 
magnet  as  to  be  acted  upon  and  controlled,  or  held  under 
restraint,  by  said  pole  by  interchange  of  polarity.  This  we 
do  not  claim ;  but. 

Having  now  described  our  invention,  we  claim — 
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1.  The  pole  of  the  magnet  extended  in  the  form  of  a 
laterally-projecting  recurved  arm,  and  connected  with  the 
diaphragm  or  sounding-board  substantially  as  described. 

2.  The  curved  spring  and  diaphragm,  made  in  one  piece 
with  and  forming  an  extension  of  the  pole  of  the  magnet, 
substantially  as  described. 

3.  The  diaphragm  connected  with  the  magnet  through  the 
spring-extension  of  one  pole  of  the  latter,  and  arranged  with 
relation  to  said  pole  substantially  as  shown  and  described. 

In  testimony  whereof,  we  have  hereunto  set  our  hands  this 
2yth  day  of  April,  A.  D.  1880. 

ROBERT  M.  LOCKWOOD, 
SAMUEL  H.  BARTLETT. 
Witnesses : 

C.  H.  Hankinson, 

T.  W.  Hartpield. 

THE   CLAY    COMMERCIAL   CASE. 

April  24, 1884,  the  Bell  Company  brought  a  suit  in  equity 
in  the  United  States  Circuit  Court  for  the  Eastern  District 
of  Pennsylvania,  against  the  Clay  Commercial  Telephone 
Company  and  others,  for  infringement  of  the  above  described 
Bell  patents,  Nos.  174,465  and  186,787.  The  defendants  set 
up  the  same  line  of  defence  which  had  been  set  up  in  the 
Molecular  case  and  other  previous  cases. 

The  Clay  Commercial  Telephone  Company  answered,  de- 
nying that  the  said  Bell  was  the  original  and  first  inventor 
of  the  alleged  improvements  described  and  claimed  in  the 
said  letters  patent,  and  that  the  same  had  not  been  known 
or  used  by  others  in  this  country,  nor  patented  or  described 
in  any  printed  publication  in  this  or  any  foreign  country 
before  his  alleged  invention  or  discovery,  and  that  the  same 
had  not  been  in  public  use  or  on  sale  for  more  than  two  years 
prior  to  his  said  application  for  the  said  respective  letters 
patent,  but  alleged  the  contrary  thereof. 
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The  material  allegations  iu  the  ans^'er  were  as  follows : 

That,  inasmuch  as  the  letters  patent,  Ko.  186,787,  do  not 
hear  even  date  with  the  foreign  letters  patent  and  are  not 
limited  to  expire  therewith,  the  letters  patent  of  January  80, 
1877,  Ko.  186,787,  are  null  and  void. 

That  it  haa  no  knowledge  that  the  complainants  are  cor- 
porations duly  established  under  the  laws  of  the  State  of 
Massachusetts  and  of  the  State  of  Pennsylvania ;  that  the 
alleged  title  as  set  forth  in  the  bill  does  not  authorize  the 
-complainants  to  bring  or  maintain  the  bill,  or  to  assert  the 
risjhts  and  claim  the  relief  in  manner  and  form  therein  and 
thereby  asserted  and  claimed  ;  that  the  bill  is  defective  for 
want  of  proper  and  sufficient  parties  thereto ;  and  it  prays 
that  the  complainants  may  be  required  to  make  due  proof 
of  all  and  singular  the  grants,  assignments,  and  licenses  in 
-said  bill  mentioned,  and  of  their  allegations  in  this  behalf. 

It  denies  that  electric  speaking  telephones  had  never  been 
publicly  known  or  used  before  the  grant  to  Bell  of  said 
patent,  No.  174,465  ;  or  that  they  were  first  publicly  made 
known  and  introduced  into  public  use  by  Bell,  under  the  said 
patents  No.  174,465  and  No.  186,787 ;  or  that  Bell  was  the 
•original  and  first  inventor  of  said  alleged  inventions. 

It  denies  that  the  transmission  of  articulate  speech,  tele- 
graphically, according  to  the  method  alleged  to  have  been 
invented  by  Bell,  and  patented  to  him  by  the  two  several 
patents  aforesaid,  constituted  an  entirely  new  industrial  art; 
and  alleges  that,  on  the  contrary,  these  allegations  and  claims 
are  in  direct  coiflict  with  the  publicly  well-known  and  the 
printed  and  published  history  of  telephony;  that  his  alleged 
discoveries  and  inventions,  without  the  aid  and  the  employ- 
ment of  the  inventions  and  discoveries  of  others,  were  inca- 
pable of  accomplishing  such  results  as  those  claimed  in  said 
bill,  and  could  not  produce,  and  never  did  produce,  a  practi- 
cally eifcctive,  satisfactorily  working,  or  commercially  suc- 
cessful telephone;  that  speaking  telephones  arranged  and 
constructed  in  the  manner  mentioned  and  set  forth  in  said 
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patent  of  Bell,  No.  174,465,  have  never  been  put  in  use,  are 
of  no  commercial  value,  and  are,  for  practical  purposes, 
without  utility  and  inefficient  and  worthless. 

It  denies  that  it  has  made,  used,  and  furnished  to  others, 
electric  speaking  telephones  constructed  according  to  the 
method  described  and  claimed  in  said  patents  to  Bell,  N'o. 
174,435,  and  No.  186,787,  respectively ;  and  alleges  that,  on 
the  contrary,  the  telephones  made,  used,  and  sold  by  it  have 
been  made  and  constructed  under  letters  patent  of  the  United 
States  issued  and  granted  in  conformity  with  law  to  Henry 
Gay,  as  the  first  and  original  inventor  of  said  patented  im- 
provements, and  by  him  duly  assigned  to  it:  to  wit,  May  8, 
1883,  No.  277,112,  for  a  new  and  useful  improvement  in  tele- 
phones; July  3,  1883,  No.  280,351,  for  switch-board  for 
telephones;  July  8,  1883,  No.  280,451,  for  telephone  call- 
bell;  July  8, 1883,  No.  280,580,  for  transmitter  for  telephone ; 
November  6, 1883,  No.  288,017,  for  telephonic  transmitter; 
that  the  alleged  inventions  or  discoveries  described  or  claimed 
in  the  said  letters  patent  of  Bell,  or  the  substantial  and  ma- 
terial parts  thereof  claimed  as  new  and  original,  had,  prior 
to  the  alleged  invention  or  discovery  thereof  by  Bell,  been 
mentioned,  described,  or  claimed  in  divera  letters  patent 
granted  and  issued  to  divers  persons,  mentioning  the  persons, 
and  mentioning  atnong  others  Cromwell  Fleetwood  Varley ; 
that  the  said  respective  letters  patent  of  Bell  are  null  and 
void. 

This  case  was  argued  in  June,  1885,  before  His  Honor, 
Judge  McKennan. 

In  April,  1886,  the  Court  made  a  decree  whereby  it  was 
decided  that  the  several  letters  patent  granted  to  Alexander 
Graham  Bell,  No.  174,465  and  No.  186,787,  are  good  and 
valid  in  law ;  that  the  said  Alexander  Graham  Bell  was  the 
original  and  first  inventor  of  the  inventions  described  in  said 
several  letters  patent,  and  that  the  said  defendants  have  in- 
fringed the  6th  claim  of  said  letters  patent  No.  174,465,  and 
the  3:1,  5th,  6th,  7th  and  8th  claims  of  said  lotters  patent 
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No.  186,787,  and  that  the  defendants  be  perpetually  enjomed 
from  making,  selling  or  using  the  said  improvements. 

From  this  decree  the  said,  the  Clay  Commercial  Tele- 
phone Company  and  other  defendants  appeal  to  this  Court. 

In  •  its  answer  this  company  claims  "  that  the  telephones 
made,  used  and  sold  by  it  have  been  made  and  constructed 
under  and  in  pursuance  of  certain  letters  patent  of  the 
United  States,  issued  and  granted,  upon  due  application,  and 
in  conformity  with  law,  unto  one  Henry  Clay,  as  the  first 
and  original  inventor  of  said  patented  improvements  respec- 
tively, and  by  him  duly  assigned  to  this  respondent,  which 
said  letters  patent  are  respectively  of  the  dates,  numbers 
and  titles  following,  to  Avit :  May  8, 1883,  No.  277,112,  for  a 
new  and  useful  improvement  in  telephones ;  July  8, 1883,  No. 
280,351,  for  switch-board  for  telephones ;  July  3, 1883,  No, 
280,451,  for  telephone  call-bell ;  July  3,  1883,  No.  280,580, 
for  transmitter  for  telephones ;  November  6, 1883,  No.  288,- 
017,  for  telephonic  transmitter.  And  that  the  devices  and 
methods  of  operation  set  forth  in  these  said  several  letters 
patent  are  not  similar  to,  but  are  ivholly  different  from  the 
devices  described  and  claimed  in  the  said  letters  patent  of  the 
said  Bell,  and  are  not  violations  or  infringements  of  said 
letters  patent,  and  do  not  embody  or  embrace  the  method, 
principle,  operation  or  construction  therein  or  thereby  set 
forth,  described  and  claimed.'' 

THE    people's   (or    DRAWBAUGH)   CASE. 

October  20,  1880,  the  American  Bell  Telephone  Company 
sued,  in  equity,  the  People's  Telephone  Company,  sometimes 
known  as  the  Drawbaugh  Company  and  others,  for  infringe- 
ment of  Bell's  patents  Nos.  174,465,  and  No.  186,787,  in  the 
United  States  Circuit  Court  for  the  Southern  District  of  New 
York. 

The  issues  made  by  the  pleadings  are  pmctically  resolved 
into  the  single  question,  whether  the  patentee  Bell,  or  Daniel 
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Drawbaugh,  of  Milltown,  in  Cumberland  County,  Pennsyl- 
vania, was  the  first  inventor  of  the  electric  speaking  telephone. 

The  defendants  in  this  case  contended  that,  long  before 
Bell  had  perfected  his  invention,  and  long  before  its  mental 
conception  by  him,  Drawbaugh  had  not  only  made  the  same 
invention,  but  had  perfected  improvements  in  organization 
and  detail  which  Bell  never  reached,  and  which  were  only 
reached  years  afterwards  by  the  work  of  many  other  invent- 
ors in  the  same  field  of  improvement.  Their  history  of  the 
facts  is  stated  with  substantial  accuracy  in  the  answer  to  the 
bill  of  complaint. 

Following  are  the  exhibits  referred  to  in  the  statement 
of  the  People's  (or  Drawbaugh)  case :  * 

The  answer,  among  other  things,  avers  that  Drawbaugh 
"was  and  is  the  original  and  first  inventor  and  discoverer  of 
the  art  of  communicating  articulate  speech  between  distant 
places  by  voltaic  and  magneto  electricity,  and  of  the  con- 
struction and  operation  of  machines  and  instruments  for 
carrying  such  art  into  practice ;  *  *  *  that  the  said  electric 
speaking  telephones  so  constructed  and  successfully  and  prac- 
tically  used  by  him  contained  all  the  material  and  substantial 
parts  and  inventions  patented  "  in  the  two  patents  granted  to 
Bell ;  and  also  contained  other  important  and  valuable  inven- 
tions in  electric  and  magneto  telegraphy ;  *  *  *  « that  some 
of  the  original  machines  and  instruments  invented,  made, 
used  and  exhibited  to  many  others  long  prior  to  the  alleged 
inventions  of  Bell  are  still  in  existence,  and  capable  of  suc- 
cessful practical  operation  and  use,  and  are  identified  by  a 
large  number  of  persons  who  personally  tested  and  used  and 
know  of  their  practical  operation  and  use  in  the  years  1870, 
1871,  1872,  1873,  1874,  and  both  subsequently  and  prior 

*  See  pages  69-98  for  Drawbaugh  Exhibits  F,  B,  C,  I,  A,  D,  E,  L,  M, 
0,  G,  and  pages  105-109  for  Exhibit  H  and  description. 
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thereto ;  *  *  *  that  said  Drawbaugh  for  more  than  ten  years, 
prior  to  1880,  was  miserably  poor,  in  debt,  with  a  large  and 
helpless  family  dependent  upon  his  daily  labor  for  support, 
iind  was  from  su«h  cause  alone  utterly  unable  to  patent  his 
said  invention  or  caveat  it,  or  manufacture  and  introduce  it 
upon  the  market ;  and  that  said  Drawbaugh  never  abandoned 
nor  acknowledged  the  claims  of  any  other  person  thereto, 
but  always  persisted  in  his  claim  to  it,  and  intended  to  patent 
it  as  soon  as  he  could  obtain  the  necessary  pecuniary  means 
therefor. 

Drawbaugh,  in  his  testimony,  describes  instruments  which 
he  says  were  made  by  him  from  time  to  time,  as  experiments 
led  him  from  one  improvement  to  another.  He  testifies  that 
he  thinks  he  made  his  first  telephone  apparatus  prior  to  No- 
vember, 1866,  and  is  positive  he  had  it  before  he  moved  his 
shop  to  the  "  Clover  Mill  "  in  1867. 

As  he  describes  it,  the  body  of  the  transmitter  was  a  por- 
celain tea-cup,  the  diaphragm  was  of  membrane,  the  electrodes 
interposed  in  the  circuit  were  two  copper  discs,  the  upper 
one  of  which  was  connected  to  the  diaphragm  by  a  wire,  so 
as  to  vary  its  pressure  upon  a  low  conductor  of  fine  earth  or 
pulverized  charcoal  interposed  between  the  discs  through  the 
action  of  the  sound-waves  upon  the  diaphragm ;  and  the  re- 
ceiver was  a  tin  can  without  a  top  or  bottom,  having  a  mem- 
brane diaphragm  stretched  over  one  end,  connected  by  a  tense 
cord  to  an  armature  supported  on  a  spring,  and  arranged 
close  to  the  poles  of  an  electro-magnet  in  the  electric  circuit. 
He  testifies  that  subsequently  he  constructed  apparatus  upon 
the  same  general  principle,  with  some  change  of  detail ;  and 
he  produces  "  Exhibits  P  and  B  " — the  former  a  transmitter 
and  the  latter  a  receiver — as  the  remnants  of  the  original  in- 
struments. "  ExhibitF  "  isaglass  tumbler ;  and  he  states  that 
at  firet  he  used  a  membrane  diaphragm  over  it,  and  then  one 
of  thin  metal ;  and  that  for  the  conductor  he  used  pulverized 
carbon  or  carbon  mixed  with  bronze  powder,  and  used  various 
tops  or  mouth-pieces  to  speak  into  it.     The  "  Exhibit  B,"  he 
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flays,  was  the  receiver;  and  in  this  he  had  discarded  the 
string  and  the  spring  of  his  earlier  receiver.  He  says  that 
experiment  led  him  to  improve  the  transmitter  F  by  sub- 
stituting a  metal  diaphragm  in  place  of  membrane,  and  ho 
produces  a  sketch.  A  reproduction  of  this  instrument  has 
been  made  by  him  for  use  in  the  proofs,  which  is  designated 
as  "  Exhibit  F  "  reproduced.  In  this  the  mouth-piece  is  mod- 
ified in  size  and  in  distance  from  the  diaphragm. 

He  made,  according  to  his  testimony,  a  new  receiver  of 
more  perfect  construction,  and  produces  the  remnant  of  the 
original,  which  is  designated  as  "  Exhibit  C." 

A  reproduction  of  such  an  instrument  as  he  describes  is 
made  and  referred  to  in  the  proofs  as  "  Exhibit  Reproduced 
C."  After  "  Exhibit  C,"  he  produces  "  Exhibits  I,  A,  E,  and 
D,"  as  likewise  original  instruments,  made  respectively  in  the 
chronological  order  of  their  production  as  exhibits.  He  states 
that  "I "  was  used  by  him  as  a  companion  instrument  to  '*C." 
"  Exhibit  A  "  discloses  a  modification  of  form  and  a  higher 
degree  of  mechanical  adaptation. 

The  last  two,  "  D  "  and  "  E,"  are  concededly  perfect,  prac- 
tical instruments,  and,  according  to  the  testimony  of  Mr. 
Benjamin,  an  expert  witness  for  the  defendants,  would  com- 
pete successfully  for  public  patronage  with  any  magneto  tele- 
phone which  had  been  introduced  into  use  in  1882.  It  is 
asserted  of  these  instruments  by  counsel  that  no  higher 
development  of  the  magneto  telephone  has  been  reached  at 
the  present  time  than  is  indicated  by  "Exhibits  E  and  D.'' 
Drawbaugh  does  not  attempt  to  fix  the  time  at  which  he 
made  any  of  these  instruments,  or  even  the  year.  He  tes- 
tifies, however,  that  he  made  all  of  them  prior  to  the  time 
the  Axle  Company  commenced  business,  which  was  in  De- 
cember, 1874,  except  "  E  "  and  "  D,"  which  were  made  about 
that  time. 

The  theory  of  the  defendants  is,  that  "  Exhibits  F  and  B  " 
wereu3e<l  by  Drawbaugh  in  1867, 1868  and  1869  ;  '^  Exhibit 
C,"  in  1869  and  1870  ;  "  Exhibit  I,"  in  1870  and  1871  ;  "  Ex- 


100  TELEPHONE  CASES.  [Sup.  Ct 

Statement  of  the  case. 

hibit  A,"  in  1873  and  1874 ,  and  that  "  Exhibits  E  and  D  " 
were  made  in  January,  or  February,  1875. 

The  defendants  introduce  the  testimony  of  nearly  two 
hundred  witnesses  tending  to  prove  the  priority  of  invention 
by  Drawbaugh. 

The  general  theory  of  the  defence  is  substantiated  by  three 
classes  of  witnesses ;  those  who  heard  of  the  existence  of 
Drawbaugh's  "  talking  machines  "  at  various  times ;  those 
who  talked  through  the  machines  on  various  occasions,  or 
heard  others  talk  through  them  ;  and  those  who  attempt  to 
identify  one  or  more  of  the  exhibits  as  the  instruments  they 
saw  used.  More  than  fifty  witnesses  testify  to  having  heard 
of  the  talking  machines  prior  to  February  14, 1879. 

Sixty  witnesses  do  not  attempt  to  identify  any  particular 
instrument,  but  testify  that  they  saw  a  talking  machine,  or 
talked  through  it,  or  heard  it  talked  through  at  Drawbaugh's 
shop  on  occasions  subsequent  to  1867,  and  most  of  them  fix 
the  occasion  as  prior  to  1876. 

The  third  class  of  witnesses  is  those  who  identify  more  or 
less  positively  one  or  more  of  the  several  exhibits  as  the  in- 
struments used  by  them,  or  which  they  saw  used  by  others 
prior  to  March  7, 1876.  ''  Exhibits  F  and  B  "  are  identified 
by  over  forty  witnesses. 

The  identification  of  "  Exhibits  C,  I  and  A  "  is  made  by  a 
smaller  number  of  witnesses.  Some  of  them  think  they  saw 
"  C  "  in  1870,  and  others  at  various  dates  after  that  and  as 
late  as  March,  1876. 

One  of  the  witnesses  thinks  he  saw  "  I "  in  1871 ;  the  others 
locate  the  occasions  in  1873,  1874  and  1875.  Some  of  the 
witnesses  think  they  saw  "  A  "  as  early  as  1872,  one  of  them 
in  1870 ;  but  most  of  them  saw  it,  they  think,  in  1875. 

Some  of  the  witnesses  who  identify  one  or  more  of  the  in- 
struments exhibited  to  them  by  Drawbaugh  as  the  "  Exhibits 
F,  B  or  C,"  saw  or  used  them  in  1875  or  1876. 

That  the  talking  machines  referred  to  by  the  witnesses 
were  electric  instruments  is  clearly  established.     Drawbaugh 
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testifies  explicitly  that  they  were  always  used  with  a  closed 
circuit,  and  without  breaking  the  current,  some  of  them  be- 
ing battery  telephones,  and  some  magneto  telephones.  He 
always  represented  them  as  actuated  by  electricity,  to  those 
to  whom  he  explained  or  described  them,  and  claimed  his 
invention  would  supersede  the  telegraph.  His  assertions 
show  them  to  have  been  electrical  instruments. 

He  stated  to  the  witness  Shank  "  it  was  the  greatest  inven- 
tion ever  known.    If  he  had  the  means  to  go  on  with  it,  they 
could  talk,  or  rather  be  a  time  to  come  as  to  talk,  to  the  old 
country,  same  as  we  can  talk  here."    To  21acharias,  that  "  he 
could  run  it  out  for  miles,  and  panties  could  talk  in  at  one 
end  and  be  heard  at  the  other  end,  the  same  as  persons  in  a 
room  together."    To  Smith,  that  "  parties  between  Harris- 
burg  and  Philadelphia  could  communicate  as  if  they  were 
speaking  together ;  there  would  hardly  be  any  limits  ;*'  it 
was  an  "  instrument  to  convey  the  voice,  to  supply  the  place 
of  the  telegraph ; "    to  Smyser,  that  it  would  work  "  from 
here  to  California ; "  to  Fry,  that  one  **  can  talk  as  far  as  the 
wire  goes ; "  to  Carl,  that  "  he  could  hear  a  man  talk  from 
that  place  to  New  Cumberland  or  Harrisburg,  and   under- 
stand distinctly  what  he  said;"    to  Sherwick,  that  it  was 
"better  and  handier  than  the  telegraph  ;  that  you  could  just 
talk  through  it  in  place  of  writing;"  to  Balsley,  that  "  by 
attaching  two  wires  you  can  hear  it  away  off;  the  telegraph 
ift  nowhere  with  it ; "  to  Kahney,  that  "  he  could  talk  the 
same  for  miles  as  he  could  for  a  short  distance ; "  to  Shettel, 
that, "  if  he  had  a  wire  from  the  shop  in  connection  with  the 
telegraph  wires  at  White  Hill,  he  could  talk  to  Mechanics- 
bujg  by  having  a  machine  there  or  an  instrument  in  the 
o&ce ;  that  it  would  be  better  than  telegraphing,  and  that  it 
^ould  be  worth  a  great  deal  of  money ; "  to  Reneker,  that 
"he  thought  he  could  make  it  that  he  could  talk  through  to 
-^^^sburg ;  he  thought  they  would  take  the  place  of  tele- 
P^Pliing;"    to  Weber,  that  "  it  beats  all  the  others  of  my 
^^"^entions;  he  could  carry  sound,  or  rather  tiilk,  as  far  as 
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Shiremanstown ;  *'  to  Hawn,  that  "  he  would  be  able  to  ope- 
rate, that  a  man  preaching  in  New  York,  that  a  congregation 
in  Philadelphia  would  hear  the  same  sermon ; "  to  Kahney, 
that  ^^  he  could  just  as  easy  speak  ten  miles  as  one,  or  any 
distance  he  would  choose  to ; "  to  Eupp,  who  was  there  with 
Hamacher,  that  "  it  was  worked  by  electricity,  would  take 
the  place  of  the  telegraph,  and  that  he  could  make  it  so  that 
he  could  talk  to  San  Francisco ; "  to  Musser,  that  "  he  was 
going  to  make  a  machine  to  talk  from  Harrisburg  to  Phila- 
delphia, and  it  would  be  cheaper  and  quicker  way  than  tele- 
graphing ; "  to  Smith,  that  "  he  believed  they  could  talk  for 
a  hundred  miles ; "  to  Eettrow,  that  **  I  could  speak  ten,  fif- 
teen or  twenty  miles,  or  even  to  California,  if  there  was  a 
wire  extended ;  "  to  Wisler,  that  "  he  could  attach  a  wire  to 
it  and  talk  for  ten  miles,  as  far  as  he  could  have  a  circuit 
around ;  "  to  H.  F.  Drawbaugh,  that  "  he  could  talk  acrosa 
the  continent ; "  to  Free,  that  "  the  talking  machine  could 
be  used  to  talk  at  a  long  distance — from  Philadelphia  to  Cal- 
ifornia ; "  to  Landis,  "  that  it  could  be  used  a  thousand 
miles ;  it  would  take  the  place  of  the  telegraph ; "  to  Lenig, 
that  "  he  could  talk  hundreds  of  miles  through  that ; "  to 
Updegraff,  that  "  instead  of  using  the  old  mode  of  telegraph- 
ing, he  could  talk  directly  through  the  wire ;  he  thought  he 
could  talk  as  far  as  you  could  use  the  ordinary  telegraph 
wire ;  "  to  Draper,  that  "  he  thought  it  was,  or  would  be,  one 
of  the  greatest  inventions  of  the  age,  and  would  take  the 
place  of  telegraphing  ;  "  to  A.  Evans,  that  "  he  could  take 
this  machine  and  talk  clear  out  to  Europe,  cross  the  ocean ; " 
to  Eicholz,  that  "  if  he  could  only  get  some  one  to  help  him 
once,  he  would  run  it  to  Harrisburg,  and  convince  them,  and 
then  he  would  run  it  from  Harrisburg  to  Philadelphia." 

He  stated  to  the  witness  Shank,  that  "  it  works  by  elec- 
tricity ; "  to  Smith,  "  it  was  by  electricity ; "  to  Nichols, 
that "  the  sound  was  conducted  by  electricity ; "  to  C.  Eberly , 
that  the  instruments  were  **  to  convey  sound  by  electricity ; " 
to  Coudry,  that  "they  were  operated  by  electricity;"  to 
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Shoop,  that  "  it  operated  by  a  battery ; "  to  Shireman,  that 
"  they  operated  by  magnetism ; "  to  Hawn,  that "  they  would 
be  operated  on  by  a  battery  ; "  to  X.  W.  Eahney,  that "  the 
machine  was  operated  by  electricity,  by  a  battery ;  **  to  Zim- 
merman, that  "  it  was  electricity  that  would  pass  it  over  the 
wires ;  that  it  would  carry  the  sound  right  along ; "  to  Hale, 
that  "  it  was  driven  by  a  magnet ;  "  to  H.  K.  Drawbaugh, 
that  "  the  sound  could  be  carried  to  a  distance  on  a  wire  by 
the  use  of  electricity  ;  "  to  Lenig,  that  "  electricity  was  used 
m  connection  with  it ; "  to  Prof.  Heiges,  that "  in  connection 
with  a  talking  machine  both  magnetism  and  electricity  were 
applied ; "  to  Goodyear,  that  "  his  talking  machine  was  also 
^on%  by  electricity  over  wires  ;"  to  "Woods,  that  *'  it  was  to 
^  an  electric  machine  used  in  place  of  telegraphing ; "  to 
^oung,  that  "  it  was  an  electric  talking  machine,  which  he 
Wd  invented." 

Thus  Drawbaugh  is  corroborated  by  a  cloud  of  witnesses 
""'hose  testimony  tends  to  substantiate  his  narrative. 

^ive  hundred  witnesses  were  examined  by  the  parties  on 
^^i  sides. 

«^udge  Wallace,  in  the  opinion  of  the  Court  below,  after 

«  recital  of  the  facts  and  testimony  from  which  the  foregoing 

^3  taken,  says :  "  In  cases  where  such  a  chaos  of  oral  testi- 

^ony    exists,  it  is  usually  found  that  the  judgment  is  con- 

fK^^^^  by  a  few  leading  facts  and  indicia^  outlined  so  clearly 

.  ^^  "tliiey  cannot  be  obscured  by  prevarication  or  the  aberra- 

^^    of  memory.     Such  facts  and  indicia  are  found  here; 

^  "tlxey  are  so  persuasive  and  cogent  that  the  testimony  of 

3'^^iad  of  witnesses  cannot  prevail  against  them." 

^*-fcie  proofs  on  both  sides  lead  to  the  general  conclusion 
nut  lirawbaugh  was  not  an  original  inventor  of  the  speak- 
.  S  "felephone,  but  had  been  an  experimenter  without  obtain- 
.  5  J^ractical  results  until  the  introduction  of  the  instruments 
^^^  Harrisburg." 

W  ithout  regard  to  other  features  of  the  case  it  is  suffi- 
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cient  to  say  that  the  defence  is  not  established  so  as  to  re- 
move a  fair  doubt  of  its  truth,  and  such  doubt  is  fatal." 

The  case  was  argued  before  His  Honor  Judge  Wallace, 
by  Hon.  Geo.  F.  Edmunds  and  Lysander  Hill,  Esq.,  for  the 
defendants.  Judge  Wallace  decided  in  favor  of  the  patent, 
filing  an  opinion  December  1, 1884. 

All  the  Drawbaugh  testimony  had  been  stipulated  into 
the  Overland  cases  then  pending.  After  the  Drawbaugh 
Company  had  by  the  argument  and  by  Judge  Wallace's 
opinion,  learned  the  grounds  of  his  decision,  they  arranged 
with  the  Overland  Company  to  take  more  testimony  in  sup- 
port of  Drawbaugh  in  the  Overland  suit. 

By  stipulation,  this  was  put  in  the  original  Drawbaugh 
case,  with  an  agreement  that  it  should  be  considered  by  the 
Court.  It  was  presented  for  the  consideration  of  the  Court 
December  2, 1885,  and  argued  before  Judge  Wallace,  who 
thereupon  affirmed  his  former  decision,  filing  his  opinion 
December  4, 1885.  See  the  decree  below,  22  Blatchf.  531, 
and  see  also  22  Fed.  Rep.  809,  and  26  Fed.  Rep.  725. 

"  The  chronological  order  of  Drawbaugh 's  machines,  as 
established  by  the  evidence,  is  as  follows : 

Teacup  transmitter  and  receiver .: 1866-1867 

F  and  B.     (Tumbler  and  tin  can) 1867-1869 

C.     (Breastwork  instrument) 1869-1870 

I.     (Cuspidor  shape) 1870-1871 

A.     With  mouthpiece  at  centre 1873 

A.     With  mouthpiece  at  side  of  centre 1874 

D  and  E.     (Finished   Magneto-Instruments) 

January  and  February 1875 

L.  M.  G.  0.   (Microphones.)  From  February, 

1875,  to  August 1876 

H.      (The  copy  of  the  Blake  transmitter.) 

August 1876 

J.  N.  P 1868" 
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BSFERJENCES  TO  THE  DRAWINGS  OF   INSTRUMENT   ^^  H.'' 


Adjusting  scriw  t0  D', 

Rubber  sUiVi  insulating  D'  from 

JVire  to  dimphragm;  conducting 

wire, 
CarbtfU  holding  cup. 
Carbon  ball  in  I, 
Intermediate  carbon  holding  tube  ; 

wood. 
Induction  coil. 

Band  holding  J  in  place  ;  brats. 
IVin  core  of  J, 
Signal  plate. 
Contact  spring. 
Key, 

Binding  posts. 
Screw  to  secure  switch. 
Conductors. 
Switch  contacts, 
Plate  to  hold  electro-magnets  for 

b'll  in  place. 
Bolt  to  plate  L\ 
Armature   connected    with    bell 

hammer. 
Pivotal  point  of  M. 
Spring  to  M. 
Cord  to  increase  power  of  spring 

mf. 


A. 

Body  of  instrument. 

H. 

B. 

Door  of  instrument. 

h. 

b. 

Mouthpiece. 

y. 

Break  in  b. 

hf 

b». 

Hinges  to  door. 

C. 

Bell  to  imtrument. 

I. 

a. 

Support  to  bell. 

P, 

D. 

Casting    for    supporting    dia- 
phragm;  iron. 

IK 

D'. 

Plate  to  support  contact  spring. 

7' 

m. 

Contact  spring. 

• 

J- 

d. 

Screw  securing  /?«  to  D^, 

y- 

d*. 

Aperture  throuj^h  D'. 

K, 

dK 

Carbon  holding  cup  ;  trass. 

K', 

d». 

Carbon  block  in  aK 

KK 

£. 

Plate  or  bracket  to  hold  intir- 

KK 

mediate  carbon  cup  :  brass. 

L. 

e. 

Block  of  wood  on  end  of  E. 
Screw  securing  e  and  E  to  B. 

V. 

ef. 

Z«. 

F. 

Diaphragm;  corrugated  iron. 

LK 

/ 

Rubber  ring. 

A 

Wire  to  hold  diaphragm  in  place. 

I, 

G. 

Pressure  spring  for  diaphragm. 

M, 

G\ 

Block  to  which  G  is  attached. 

^ 

g- 

Adjusting  screw  to  G. 

m. 

g'. 

Wood  insulator  between  D  and 

m'. 

Df. 

N, 

^*. 

Screw  securing  D'  to  D. 

/'. 

Rubber  sleeve  insulating  D' from 

THE   OVERLAND   CASES. 


These  were  a  number  of  suits  brought  in  1883,  in  New 
York,  in  New  Jersey,  and  in  Pennsylvania,  against  the 
Overland  Telephone  Company  and  various  of  its  branches. 
Motions  for  preliminary  injunctions  were  made  in  them,  and 
were  very  fiercely  contested  through  many  days  of  argument 
before  Judges  McKennan,  Nixon  and  Butler,  and  were  finally 
granted.  The  cases  went  to  final  hearing  on  testimony, 
entitled  in  all  the  suits.  Some  of  the  counsel  and  the  prin- 
cipal experts  for  the  defence  in  the  Molecular  case  were  also 
counsel  and  experts  in  the  Overland  cases.     Substantially 
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the  same  testimony  was  used  by  stipulatiou  in  both  cases,, 
some  more  being  added  in  the  Overland  cases  after  the 
Molecular  case  was  decided,  When  these  cases  were  reached 
for  hearing,  the  Molecular  case  had  been  decided,  and  the 
Overland  cases  were  not  argued,  so  far  as  the  first  patent  was 
concerned.  The  Court  found  that  there  was  nothing  to  dis- 
tinguish them  from  the  Molecular  case,  and  a  decree  was- 
rendered  for  the  complainants. 

From  the  decree  in  the  New  York  Overland  case,  an 
appeal  was  taken  to  this  Court. 

The  following  is  a  statement  of  the  defences  in  the  People's 
or  Drawbaugh  case  and  in  the  Overland  case,  taken  from  one 
of  the  briefs  filed  in  their  behalf: 

"  The  defences  in  these  actions  are,  first,  a  denial  of  the- 
validity  of  both  of  said  patents,  on  the  ground  that  Alex- 
ander Graham  Bell  was  not  the  original  and  first  inventor  of 
any  of  the  inventions  claimed  therein,  constituting  or  applic- 
able in  connection  with  electric  speaking  telephones,  but 
that  Daniel  Drawbaugh,  of  Eberly's  Mills,  otherwise  known 
as  Milltown,  Cumberland  county,  Pennsylvania,  was  the 
original  and  fii'st  inventor  of  all  such  inventions  and  im- 
provements described  and  claimed  in  said  two  patents,  or  in 
either  of  them. 

"  Secondly,  a  denial  that  either  of  the  said  Bell  patents 
is  infringed  by  the  defendants. 

"  Thirdly,  a  denial  that  either  of  said  Bell  patents  is  valid 
in  law. 

"  Fourthly,  a  denial  that  Bell  had  achieved  the  invention  of 
the  electric  speaking  telephone  at  the  date  of  his  patent  of 
March  7, 1876. 

"  Fifthly,  a  denial  that  the  matters  described  in  said  patent 
of  March  7, 1876,  were  original  with  Bell;  but  that  he  de- 
rived many  of  them  from  Elisha  Gray,  a  prior  inventor  of 
the  electric  speaking  telephone. 

"Sixthly,  a  denial  that  the  matters  described  in  Bell's 
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patent  of  January  80,  1877,  were  original  with  Bell ;  but 
that  he  derived  many  of  them  from  said  Gray. 

"Seventhly,  a  denial  that  Bell  had  any  right  to  incorporate 
into  either  of  his  said  patents  any  principles,  inventions, 
methods,  or  devices,  knowledge  of  which  he  derived  from 
said  Gray,  and  that  his  patents  have  any  validity,  in  view  of 
the  fact  that  he  so  appropriated  Gray's  inventions." 

Following  is  the  Statement  of  Errors  relied  upon  by  the 
defendants  in  these  two  cases,  the  People's  (Drawbaugh)  and 
Overland  cases,  as  taken  from  the  briefs  of  their  counsel : 

"  1.  The  Court  below  erred  in  holding  the  Bell  patents  in 
suit,  or  either  of  them,  valid. 

"  2.  It  erred  in  holding  said  patents,  or  either  of  them,  to 
have  been  infringed  by  the  defendants,  or  any  of  them. 

"  3.  It  erred  in  holding  that  Daniel  Drawbaugh  was  not 
the  first  and  original  inventor  of  the  inventions  here  in  suit. 

"  4.  It  erred  in  not  holding  Elisha  Gray  to  have  invented 
the  electric  speaking  telephone,  in  its  variable  resistance 
method. 

"  5.  It  erred  in  not  holding  the  Bell  patent  of  March  7, 

1876,  here  in  suit,  to  be  fraudulent  and  void,  in  view  of  the 
evidence  as  to  fraudulent  changes  in  the  application  therefor, 
and  the  fraudulent  introduction  of  Gray's  inventions  into 
said  application,  while  pending  in  the  Patent  Office. 

"6.  It  erred  in  not  holding  the  Bell  patent  of  January  80, 

1877,  here  in  suit,  to  be  fraudulent  and  void,  in  view  of  the 
evidence  as  to  fraudulent  introduction  of  Elisha  Gray's  said 
inventions  into  the  same. 

"  7.  It  erred  in  not  holding  Bell  to  have  surreptitiously 
and  unjustly  obtained  both  of  said  patents  for  that  which 
was  in  fact  invented  by  another  (to  wit,  by  Elisha  Gray),, 
who  was  using  reasonable  diligence  in  adapting  and  perfect- 
ing the  same. 

"  8.  It  erred  in  not  holding  Bell  to  have  surreptitiously 
and  unjustly  obtained  both  of  said  patents  for  that  whicli 
was  in  fact  invented  by  another  (to  wit,  by  Daniel  Draw- 
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baugh),  who  was  using  reasonable  diligence  iu  adapting  and 
perfecting  the  same  in  his  various  improved  instruments. 

"  9.  It  erred  in  not  dismissing  the  appellees'  bill  for  want 
of  equity  and  right,  in  view  of  the  frauds  shown  by  the  ap- 
pellees' own  evidence  to  have  been  perpetrated  upon  the 
Patent  Office,  Elisha  Gray,  and  the  public  in  the  procure- 
ment of  the  patents,  and  remaining  in  the  patents,  on  which 
said  bill  is  founded. 

"  10.  It  erred  in  construing  said  patent  of  March  7, 1876, 
here  in  suit,  to  cover  anything  more  than  a  magneto-electric 
current  generated  by  the  vibration,  by  sound-waves,  of  a 
body  of  inductive  material  in  the  presence  of  a  body  suscep- 
tible of  receiving  induction  therefrom ;  and  it  further  erred 
in  not  holding  such  a  patent  for  a  current  to  be  a  patent  for 
an  *  effisct,' '  mode  of  operation '  or  *  principle,'  and  therefore 
void. 

"  11.  It  erred  in  not  holding  said  patent  of  March  7, 1876, 
to  be  limited  to  the  described  apparatus  of  its  figure  7 — 
there  being,  as  the  appellees  contend,  no  'art'  then  known, 
and  there  being  no  equivalents  for  this  apparatus  described 
in  the  specification. 

"  12.  It  erred  in  not  holding  said  patent  of  January  30, 
1877,  to  be  invalid  and  void,  by  reason  of  its  claiming 
matters  described  and  shown,  but  not  claimed  in  Bell's 
prior  patent  of  March  7, 1876,  the  application  not  having 
been  filed  till  after  the  former  patent  was  issued,  and  said 
matters  not  having  been  reserved  in  said  prior  patent  as 
matters  to  be  afterwards  applied  for,  but  having  been  aban- 
doned to  the  public  by  describing  and  showing  without  claim- 
ing them,  in  said  prior  patent. 

"  18.  It  erred  in  not  limiting  the  scope  of  the  claims  of  the 
patent  of  January  30, 1877,  here  in  suit,  to  mere  improve- 
ments in  the  form  of  the  parts  mentioned  in  said  claims. 

"  14.  It  erred  in  holding  that  the  specification  of  Bell's 
patent  of  March  7, 1876,  describes  the  speaking  telephone 
invention  with  the  clearness,  fullness,  and  exactness  which 
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the  statute  requires  in  such  cases ;  and  that  the  patent  is  not 
invalid  for  want  of  a  proper  description  and  specification  of 
said  alleged  invention. 

"15.  It  erred  in  holding  that  Bell,  in  the  sense  of  the 
patent  law,  completed  or  made  any  invention  of  an  electric 
speaking  telephone  before  a  date  later  than  March  7, 1876, 
and,  therefore,  in  not  holding  the  patent  void,  as  being  for  an 
invention  not  made,  at  or  prior  to  its  date,  by  the  patentee. 

"16.  It  erred,  throughout  its  opinion  in  the  case  against 
the  People's  Telephone  Company,  in  treating  the  evidence 
as  to  Drawbaugh's  priority  of  invention,  by  ignoring,  mis- 
construing, misstating,  and  misunderstanding  the  evidence ; 
bj  assuming  things  of  which  there  was  no  evidence,  or  which 
were  contrary  to  the  evidence;  by  misunderstanding  and 
misapplying  the  law ;  and  by  attributing  different  degrees  of 
probative  force  to  the  same  kinds  of  evidence  accordingly  as 
it  found  the  same  on  the  one  side  or  on  the  other  side  of  the 
case.'' 

There  are  certain  questions  common  to  all  these  cases. 
The  meaning  and  construction  of  the  Bell  patent  and  under- 
standing of  what  the  speaking  telephone  is ;  the  comparison 
of  the  invention  set  forth  in  the  Bell  patent  with  the  previ- 
ous state  of  the  art,  and  particularly  with  what  is  known  as 
the  Reis  telephone ;  the  question  of  the  meaning  and  scope 
of  Mr.  Bell's  claims  on  which  the  issue  of  infringement 
turns,  and  some  questions  sought  to  be  raised  upon  his  his- 
tory and  work — ^were  subjects  of  discussion  in  all  these  cases. 

The  burden  of  the  controversy  turns  on  the  first  patent. 
Its  language  is  criticised. 

The  attempt  is  made  to  narrow  the  legal  effect  of  the 
claim,  on  the  ground  that  it  is  broader  than  the  law  allows 
to  any  inventor. 

It  is  contended  that  at  the  time  of  the  Bell  patent  such 
electrical  knowledge  existed,  and  the  state  of  the  art  was 
Buch  that  it  required  no  invention  to  make  electric  speaking 
telephones. 
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It  is  alleged  that,  before  Mr.  Boll,  certain  named  persons 
Tiad  invented  the  electric  speaking  telephone. 

Except  in  the  case  of  one  alleged  prior  inventor, — the 
Pennsylvania  claimant,  Draw baugh, — the  controversy  chiefly 
turns  upon  a  comparison  of  Mr.  Bell's  speaking  telephone 
Avith  the  previous  state  of  the  art. 

EXTRACTS  FROM  THE  ANSWER  OF  THE  MOLECULAR  TELPHOXE 

COMPANY. 

10.  This  defendant,  further  answering  said  bill,  denies 
■that  the  said  Bell  patent  No.  174,465,  dated  March  7, 1876, 
is  valid,  and  alleges  that  it  is  invalid  and  void  for  the  I'ol- 
lowing  reasons,  to  wit : 

(a.)  Because  the  instrument  or  machine  shown,  described 
and  claimed  therein  is  not  a  patentable  invention,  but  an  in- 
operative, useless,  and  worthless  device. 

(6.)  Because  the  said  Alexander  Graham  Bell  was  not  the 
original  and  first  inventor  or  discoverer  of  the  thing  patented 
in  said  letters  patent,  or  of  any  material  or  substantial  part 
thereof,  but  that  long  prior  to  his  said  alleged  invention  aiul 
-discovery  in  telegraphy  the  same  or  substantianally  the  same 
thing  or  things  had  been  invented,  discovered  and  used  in 
public  by,  and  were  known  to,  the  following  named  persons 
and  at  tlie  following  named  places,  to  wit : 

Philip  Reis,  then  of  Friedrichsdorf,  Germany,  now  dead, 
at  Friedrichsdorf  and  Frankfort,  Germany. 

Elisha  Gray,  of  Highland  Park,  111.,  at  Oberlin  and  Cleve- 
land, Ohio ;  Highland  Park  and  Chicago,  111. ;  Milwaukee, 
Wis. ;  Washington,  D.  C,  and  New  York  City. 

Thomas  A.  Edison,  of  Menlo  Park,  N.  J.,  at  Menlo  Park, 
'S.  J.,  and  New  York  City. 

Daniel  Drawbaugh,  of  and  at  Eberly's  Mills,  in  the  county 
of  Cumberland  and  State  of  Pennsylvania. 

Amos  E.  Dolbear,  of  Somerville,  Mass.,  at  Somerville, 
Mass.,  and  elsewhere  in  the  United  States. 

Alfred  G.  Holcomb,  of  Granby,  Conn.,  at  New  York  City, 
N.  Y.,  and  elsewhere  in  the  United  States. 
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Philip  n.  Yan  der  Wejcle,  of  Brooklyn,  at  New  York 
Citj,  N.  Y.,  and  elsewhere  in  the  United  States. 

James'  W.  McDonough,  of  Chicago,  111.,  at  said  Chicago; 
at  25 ew  York  City,  and  elsewhere. 

W.  P.  Channing,  of  Providence,  R.  I.,  at  Providence,  R.  I. 

Benjamin  F.  Edwards,  now  deceased,  formerly  of  Boston, 
Mass.,  at  Boston,  Mass. ;  Washington,  D.  C,  and  New  York 
<3ity,  K.  Y. 

James  Humblet,  Jr.,  of  Brooklyn,  N".  Y.,  at  Boston,  Mass. ; 
Washington,  D.  C,  and  New  York  City. 

Edward  Parran,  of  Keene,  N.  11.,  at  Keene,  N.  H. 

Antonio  Mencci,  of  Clifton,  Staten  Island,  N.  Y.,  at  Staten 
Island  and  New  York  City. 

TV.  S.  Yoelker,  of  Morton,  Delaware  county,  Pa.,  at  Phil- 
adelphia, Pa. ;  Morton,  Delaware  county.  Pa.,  and  other 
places  in  the  United  States. 

Edward  C.  Pickering,  of  Cambridge,  Mass.,  at  Boston, 
and  Cambridge,  Mass. ;  and  also  by  numerous  other  persons 
whose  names  and  residences  are  now  unknown  to  these  de- 
fendants, but  which,  when  known,  these  defendants  pray 
leave,  by  proper  amendments,  to  insert  in  this  answer. 

(y.)  Because,  as  defendants  are  informed  and  believe,  long 
prior  to  any  invention  by  said  Bell  of  the  alleged  improve- 
ment specified  as  his  invention  in  paid  letters  patent,  No. 
1*4,465,  the  same  was  described  in  and  patented  by  the  fol- 
lowing letters  patent,  viz. : 

Letters  patent  granted  by  the  United  States  to  Thomas  A. 
Edison  and  George  Harrington,  dated  August  12,  1873,  No. 
141,777. 

Letters  patent  of  th^  United  States  granted  to  "William 
Tliompson,  dated  November  17, 1874,  No.  156,897. 

Letters  patent  of  the,United  States  granted  to  Elisha  Gray, 
July  27, 1875,  No.  166,096. 

Letters-patent  of  the  United  States  granted  to  Elisha  G  ray, 
July  27, 1875,  No.  166,094. 
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Letters  patent  of  the  United  States  granted  to  Elisha  Gray, 
July  27, 1875,  No.  166,095  ;  caveat  filed  by  Elisha  Gray  in 
the  United  States  Patent  Office  February  14, 1876. 

Letters  patent  of  the  United  States  granted  to  Elisha  Gray, 
April  11, 1876,  No.  175,971. 

Letters  patent  of  the  United  States  granted  to  Elisha  Gray, 
January  16, 1877,  No.  186,340. 

British  letters  patent  granted  to  C.  F.  Varley,  1870,  No. 
1,044. 

British  letters  patent  granted  to  J.  H.  Johnston,  July  29, 
1874,  No.  2,646. 

British  letters  patent  granted  to  George  T.  Bousfield,  dated 
May  4, 1876,  No.  1,874. 

French  patent  granted  to  Leon  Scott,  dated  March  25, 
1857;  certificate  of  addition  to  same  dated  July  29, 1859. 

British  letters  patent  granted  to  John  Henry  Johnston, 
dated  March  16,  1875,  No.  974. 

British  letters  patent  granted  to  Charles  Wheatstone,  dated 
January  21,  1840,  No.  8,345. 

British  letters  patent  granted  to  David  Hughes,  dated 
April  27,  1858,  No.  938. 

United  States  letters  patent  granted  to  Elisha  Gray,  dated 
February  15, 1876,  No.  173,460. 

Also  in  other  letters  patent  which  are  now  unknown  to 
these  defendants,  but  which,  when  known,  these  defendants 
pray  leave  by  proper  amendments  to  insert  in  this  answer. 

(A-.)  Because  long  before  any  invention  or  discovery  by 
said  Bell  of  the  alleged  improvement  specified  as  his  inven- 
tions in  said  letters  patent  No.  174,465,  the  same  was  de- 
scribed in  the  following  printed  publications : 

"  Electricity  and  Magnetism,"  by  Jenkins,  a  book  printed 
and  published  in  London,  England,  and  in  the  City  of  New 
York,  in  the  year  1873,  at  p.  334. 

"  Der  Electromagnetische  Telegraphe,"  by  H.  Schellen, 
a  printed  book  published  in  Brunswick,  Germany,  in  the 
year  1867,  at  pp.  408  and  469. 
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"  The  Electric  Telegraph,"  by  R.  Sabine,  a  book  printed 
and  published  in  London,  England,  1867,  at  pp.  164, 165, 
166,  and  167. 

"L'Ecodltalia,*'1860. 

"  Lehrbuch  der  Techniachen  Physik,**  by  Hassler  Pisko^ 
a  book  published  at  Vienna,  1866,  Vol.  1,  p.  648. 

AIbo  in  a  printed  publication  in  the  German  language,  en- 
titled "  Jahresbericht  des  Physikalischen  Vereins  zu  Frank- 
furt am  Main,"  a  book  printed  and  published  in  1862,  and 
particulariy  at  pp.  57-64. 

A  printed  publication  in  the  German  language  entitled 
"  Zeitschrift  des  Deutsch-Oesterreichischen  Telegraphen- 
Verems,"  Vol.  9,  a  book  printed  and  published  at  Berlin,  in 
1862,  particularly  at  pp.  125-130. 

A  printed  publication  in  the  German  language  entitled 
"  Die  ITeueren  Apparate  der  Akustik,"  von  Dr.  Prof.  Fr. 
Jos.  Pisco,  printed  and  published  in  1865,  particularly  at  pp. 
96-103  and  pp.  241  and  242. 

Yearly  report  of  the  Physical  Society  at  Frankfurt-a-M., 
1860,1861,atp.  57,  etc. 

A  French  publication  entitled  "  Petit  Trait6  de  Physique," 
par  M.  J.  Jarain,  Paris,  1870,  and  particularly  at  p.  421. 

The  "  Telegraphic  Journal,"  published  in  London,  in  the 
year  1872,  Vol.  1,  at  p.  4. 

"  Electricity,"  by  R.  M.  Ferguson,  a  printed  book,  pub- 
lished in  London  and  Edinburgh  in  1867,  at  pp.  257  and 
258. 

"  The  Telegrapher,"  published  in  the  city  of  Kew  York 
in  1869,  Vol.  5,  Ifo.  39,  at  pp. 

"The  Manufacturer  and  Builder  "  for  May,  1869,  a  news- 
paper published  in  the  city  of  New  York,  in  1869,  Vol.  1, 
at  p.  129. 

"  Wonders  of  Electricity,"  by  J.  Baile,  published  in  Xew 
York  City  in  1872,  at  pp.  140, 141, 142  and  143. 

"The  Telegraphic  Journal,"  published  in  London  in  the 
year  1875,  Vol.  3,  at  pp.  286,  287  and  288. 
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"  Dingler's  Polytechnic  Journal  "  for  1863,  Vol.  168,  pp. 
28  and  185,  a  book  published  at  Leipsic  in  1868. 

"  Cosmos  "  for  1864,  Vol.  24,  pp.  849,  852,  a  printed  book 
published  in  Paris  in  1864,  article  by  M.  St.  Edme. 

"  Description  Reis  Telephone,  Konig's  Catalogue  of  Ap- 
paratus for  1865,"  a  book  printed  and  published  in  Paris. 

"  Applications  de  r]&lectricit6  "  by  Du  Moncell ,  Vol.  2,  p. 
255,  etc.,  a  printed  book  published  in  Paris  in  1864.  (Bour- 
seul  Apparatus.) 

"  L'Anne6  Scientifique,''  by  Louis  Figuier,  1858,  Vol.  1, 
p.  62,  a  book  printed  and  published  at  Paris,  France,  in 
1858. 

"  Cosmos,"  by  rAbb6  Moigno,  1859,  eighth  year.  Vol.  14, 
No.  11 ;  article  about  the  "  Scott  Phonautograph  ;"  a  book 
printed  and  published  in  Paris  in  1859. 

*'  Trait6  Elementaire  de  Physique,"  by  M.  Ganot ;  eleventh 
edition,  1854,  p.  224 ;  a  book  published  in  Paris  in  1854 ; 
article  "  Scott  Phonautograph." 

"  Comptes  Rendus  de  TAcad^mie  des  Sciences,"  Vol.  58,  p. 
108, 1861. 

"  Poggendorf  Annalen,"  1848,  Vol.  59,  p.  177,  a  book 
printed  and  published  at  Leipsic,  1843. 

"  Didaskalia,"  a  journal  published  in  Frankfort-on-the- 
Main,  September  28, 1854,  No.  232,  and  on  May  11, 1862, 
No.  180,  and  on  May  14, 1862,  No.  188. 

"  Du  Moncel's  Ezpos^  des  Applications  de  I'filectricite,"  a 
book  published  in  Paris,  France,  in  1856,  p.  246,  and  in 
1857,  p.  110. 

"  Frankfurter  Conversationsblatt,"  a  journal  published  in 
Frankfort-on-the-Main,  November  29,  1861,  and  June  SO, 
1868. 

"Die  Fortschritte  der  Physik,"  a  journal  published  in 
Berlin,  pp.  171, 178,  and  in  1868,  p.  96. 

"Aus  der  Natur,"  published  in  Leipsic,  1862,  Vol.  21, 
pp.  470, 471  to  p.  484. 

"  Miiller  Poillet's  Lehrbuch  der  Physik  und  Meteorologie," 
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published  ia  1862  in  QermaDj,  and  in  1868,  Vol.  2,  p.  352, 
Fig.  325,  and  1868,  pp.  386,  388,  Figs.  848-350. 

"  Friederichadorf  Zeitung,"  a  journal  published  in  Horn- 
burg  in  1862,  and  also  that  of  1867  and  1868,  pp.  886,  887, 
388, 389.      . 

"  Jahresbericht  des  Physikalischen  Vereins,"  Vol.  4,  pp. 
129  to  135,  annual  report  for  1860, 1861,  published  in  1863, 
in  Frankfort-on-the-Main. 

"  Bottger's  Poljtechnischea  Notizblatt,"  Noa.  1-24  inclu- 
sive, pp.  65,  81-255,  published  in  1863. 

*' Deutsche  E3inik,"  No.  48,  pp.  468,  469,  published  in 
1863  in  Berlin. 

"Deutsche  Industrie  Zeitung,"  published  in  1863,  in  Chem- 
nitz, pp.  184-208,  289  and  249. 

"Die  Grartenlaube,"  published  at  Leipsic,  1863,  pp.  807- 
809. 

"Prospectus  of  Philip  Reis,**  published  in  1868,  in  Frank- 
fort, and  in  "  Pisko's  Die  Neueren  Apparate  der  Akustik," 
published  in  Vienna  in  1868. 

A  further  circular,  or  addition  to  the  preceding,  published 
in  Frankfort  in  1868. 

The  two  were  published  with  the  circular  or  prospectus  of 
J.  Wilh.  Albert,  mechanician  in  Frankfort,  in  1863. 

"Palytechnisches  Centralblatt,"  published  in  1863,  pp. 
857,  858. 

Letter  of  Philip  Reis  to  W.  Ladd,  August  13, 1863. 

"Tagesblatt  der  39  Versammlung  Deutscher  Naturfor- 
scher,"  published  in  Giessen,  in  September,  1864. 

"ZoUner's  Buch  der  Erfindungen,"  published  in  Leipsic 
and  Berlin,  in  1865  and  in  1872. 

"  Von  Elarl  Kuhn's  Handbuch  der  Angewandten  Elektrici- 
tatslehre,"  pp.  1021-1026,  published  in  1866. 

"Albert's  Catalogue,"  in  1866  and  1872  and  1873. 

"Zneeland's  Annual  of  Scientific  Discovery,"  in  1866  and 
1867. 

"New  York  Tribune,"  January  8, 1869. 
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"  Christian  Union,"  New  York,  December  25, 1875. 

"Scientific  American,"  New  York,  March 4, 1876. 

"  Scientific  American  "  (supplement),  February  5, 1876. 

"Scientific  American"  (supplement),  No.  48, 1876. 

"  Electricity  and  Magnetism,"  by  Jenkins,  in  London,  1876* 

"  Journal  of  the  Franklin  Institute  of  the  State  of  Penn- 
sylvania," Vol.  42,  published  in  Philadelphia  in  1869,  pp.- 
419  et  seq. 

"  The  Manufacturer  and  Builder,"  April,  1870. 

"  Dublin  Medical  Press,"  1863,  Vol.  50,  No.  1,293,  p.  471. 

"  Cosmos,"  1863,  Vol.  23,  p.  705. 

"  Zeitschrift  des  Architectur  und  Ingenieur  Vereins,"  1866^ 
Vol.  12.  p,  147. 

"  The  Electric  Telegraph,"  by  Dr.  Lardner,  new  edition^ 
revised  by  E.  B.  Bright,  published  in  London,  England,  in 
1867,  at  pp.  164, 165, 166  and  167. 

"Transactions  Royal  Scottish  Society  of  Arts,"  Edin- 
burgh, Vol.  6, 1864,  Appendix  Q,  pp.  184-187. 

"  Annual  Report  of  American  Association  for  the  Ad- 
vancement of  Science,"  for  1869. 

"Knight's  American  Mechanical  Dictionary,"  1876^ 
Article,  Telephone. 

•X-^  •K-«  JfcXe  ««  ^♦•N- 

11.  And  these  defendants,  further  answering  said  bill,, 
deny  that  the  said  second  Bell  patent,  No.  186,787,  is  valid^ 
but  upon  information  and  belief  allege  that  it  is  invalid  and 
void  for  the  following  reasons,  to  wit: — 

(a.)  Because  the  machine  and  instrument  shown,  de- 
scribed and  claimed  therein  is  not  a  patentable  invention^ 
but  is  an  inoperative,  useless  and  worthless  device. 

(6.)  Because  the  said  Alexander  Graham  Bell  was  not 
the  original  and  first  inventor  or  discoverer  of  any  material 
or  substantial  part  of  the  thing  patented,  but  before  his  al- 
leged invention  or  discovery  thereof,  the  same  or  substantially 
the  same  thing  or  things  had  been  invented  and  used  by,  and 
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were  known  to  the  following  named  persons,  of  and  at  the 
following  named  places,  to  wit : 
[Here  follow  substantial  repetitions  of  the  foregoing  lists.] 

(c.)  Because  in  view  of  the  state  of  the  art  at  the  time  of 
the  alleged  invention  of  said  Bell  the  claims  of  said  patent 
are  too  broad,  covering  inventions  before  made  by  others,  and 
of  which  he  was  not,  and  his  assigns  are  not,  entitled  to  the 
^xclnsive  use  and  enjoyment. 

{d,)  Because  the  said  Bell,  in  obtaining  said  patent,  surrep- 
titiously and  unjustly  obtained  a  patent  for  that  which  was 
in  fiwjt  invented  by  another,  to  wit,  Elisha  Gray,  who  was 
using  reasonable  diligence  in  adapting  and  perfecting  the 
same. 

[e.)  Because  the  said  Bell,  in  obtaining  said  letters  patent, 
surreptitiously  and  unjustly  obtained  a  patent  for  that  which 
was  in  fact  invented  by  another,  to  wit,  s^id  Thomas  A.  Edi- 
^n,  who  was  using  reasonable  diligence  in  adapting  and 
perfecting  the  same. 

(/)  Because  the  said  Bell,  in  obtaining  said  patent,  surrep- 
titiously and  unjustly  obtained  a  patent  for  that  which  w^as 
in  fact  invented  by  another,  to  wit,  said  Daniel  Drawbaugh, 
who  was  using  reasonable  diligence  in  adapting  and  perfect- 
ing the  same. 

(y.)  Because  the  said  Bell,  in  obtaining  said  patent,  sur- 
reptitiously and  unjustly  obtained  a  patent  for  that  which 
was  in  fact  invented  by  another,  to  wit,  said  James  W.  Mc- 
Donough,  who  was  using  reasonable  diligence  in  adapting 
^nd  perfecting  the  same. 

(A,)  Because  if  said  Bell  ever  had  any  right  to  a  patent 
for  the  alleged  improvement  specified  as  his  invention  in  said 
letters  patent  No.  186,787,  or  any  right  to  have  the  same  se- 
cured by  letters  patent,  he  abandoned  and  forfeited  the  same, 
•  *nd  lost  all  such  right  by  his  delay  in  applying  for  letters 
pfttent,  and  by  the  same  having  been  put  into  public  use  and 
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on  sale  more  than  two  years  before  his  application  for  a 
patent  therefor. 

{i.)  Because  the  specification  of  said  letters  patent  No, 
186,787  does  not  sufficiently  describe  the  things  attempted 
to  be  covered  by  the  claims  thereof  to  enable  persons  skilled 
in  the  art  or  science  to  which  it  appertains,  or  with  which 
it  is  most  nearly  connected,  to  make,  construct  and  use 
the  same ;  and  that  the  alleged  improvement  attempted  to 
be  patented  in  said  letters  patent  did  not  involve  or  require 
invention,  and  did  not  differ  in  any  patentable  respect  from 
what  was  before  said  alleged  invention  known  and  used  in 
this  country  or  described  in  patents  and  printed  publications. 

(J.)  Because  there  is  no  mechanical  combination  between 
the  elements  constituting  the  6th  claim  of  said  letters  pat. 
ent  No.  186,787,  and  no  invention  was  required  to  produce 
the  same. 

(k,)  Because  long  before  any  invention  of  said  Bell  of  the 
alleged  improvement  specified  as  his  invention  in  said  letters 
patent  No.  186,787,  the  same  was  described  in  and  patented 
by  the  following  letters  patent,  viz. :  letters  patent  of  the 
United  States  granted  to  Elisha  Gray,  July  27,  1875,  No. 
166,095 ;  letters  patent  of  the  United  States  granted  to  Elisha 
Gray,  April  11,  1876,  No.  175,971 ;  letters  patent  of  the 
United  States  granted  to  A.  G.  Holcomb,  May  16, 1860. 

British  letters  patent  granted  to  J.  IT.  Johnston,  July  29^ 

1874,  No.  2,646. 

Letters  patent  granted  by  the  Patent  Office  of  the  Domi- 
nion of  Canada  in  1875  to  Elisha  Gray,  July  7, 1876,  No. 
4,749. 

British  letters  patent  granted  to  J.  H.  Johnston,  March  16, 

1875,  No.  974. 

British  letters  patent  granted  to  George  T.  Bousfield,  May 
4, 1876,  No.  1,874. 

Letters  patent  of  the  United  States  granted  to  said  Elisha 
Gray,  July  20, 1875,  No.  165,728. 
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Letters  patent  of  the  United  States  granted  to  said  Elisha 
Gray,  February  15, 1876,  No,  173,460. 

Letters  patent  of  the  United  States  granted  to  said  Elisha 
Gray,  February  15, 1876,  No.  178,618. 

Letters  patent  of  the  United  States  granted  to  said  Elisha 
Gray,  January  16, 1877,  No.  186,340. 

Letters  patent  of  the  United  States  granted  to  said  Bell, 
March  7, 1876,  No.  174,465. 

And  also  other  letters  patent,  which  are  now  unknown  to 
tiiese  defendants,  but  which,  when  known,  they  pray  leave 
by  proper  amendments  to  insert  in  this  answer. 

{I)  Because  long  before  any  invention  by  said  Bell  of  the 
alleged  improvement  specified  as  his  invention  in  said  letters 
patent  No.  186,787,  the  same  was  described  in  the  following 
printed  publications,  viz : — 

"Der  Electromagnetische  Telegraph,"  by  Dr.  H.  Schellen, 
published  at  Brunswick,  Germany,  in  the  year  1867,  at  pp. 
411, 412, 413,  414, 429,  430, 431,  432, 433,  434, 435,  436, 437, 
438, 468  and  469. 

"Zeitschrift  des  Deutsch-Oesterreichischen  Telegraphen- 
Vereins,"  published  at  Berlin,  Prussia,  in  the  year  1862,  Vol. 
9,  p.  125. 

Yearly  report  of  the  Physical  Society  at  Erankfurt-a-M., 
1860, 1861,  p.  67,  etc. 

"  Die  Neueren  Apparate  der  Akustik,"  von  Dr.  Prof.  Jos. 
Pisko,  printed  and  published  in  1865. 

"Journal  of  the  German-Austrian  Telegraph  Association," 
Vol.  9,  p.  125, 1862,  and  pp.  94-104. 

"The  Electric  Telegraph,"  by  R.  Sabine,  published  in 
London,  England,  in  1867,  at  pp.  136, 137  and  138. 

"  The  Telegraphic  Journal,"  published  in  London,  in  1872, 
Vol.  1,  p.  4. 

"Electricity,"  by  R.  M.  Ferguson,  published  in  London 
and  Edinburgh,  in  the  year  1867,  at  pp.  257  and  258. 

"The  Telegrapher,"  published  in  the  city  of  New  York, 
in  the  year  1869,  Vol.  5,  No.  89,  at  p. 


i 
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"  The  Manufacturer  and  Builder,"  published  in  the  city  of 
New  York,  in  the  year  1869,  Vol.  1,  at  p.  129. 

Similar  allegations  and  lists  appear  in  the  answers  of  the 
Overland  and  Clay  Commercial  Companies. 


PUBLICATIONS  RELATING  TO  BOURSEUL. 

L^ Illustration,  Journal    Universal ^  Paris,  August  26^  1864, 
Vol,  XXIV.,  No,  600,  p.  139, 

boubseul's  oommunioation. 

"  The  electric  telegraph  is  based  on  the  following  princi- 
ple :  An  electric  current,  passing  through  a  metallic  wire, 
circulates  through  a  coil  around  a  piece  of  soft  iron  which  it 
converts  into  a  magnet.  The  moment  the  current  stops,  the 
piece  of  iron  ceases  to  be  a  magnet.  This  magnet,  which 
takes  the  name  of  electro-magnet,  can  thus  in  turn  attract 
and  then  release  a  movable  plate  {plaque  mobile)  which,  by  its 
to-and-fro  movement,  produces  the  conventional  signals  em- 
ployed in  telegraphy.  Sometimes  this  movement  is  di- 
rectly utilized,  and  is  made  to  produce  dots  or  dashes  on  a 
strip  of  paper  which  is  drawn  along  by  clockwork.  The 
conventional  signals  are  thus  formed  by  a  combination  of 
those  dots  and  dashes.  This  is  the  American  telegraph 
which  bears  the  name  of  Morse,  its  inventor.  Sometimes  this 
to-and-fro  movement  is  converted  into  a  movement  of  rota- 
tion. In  that  way  we  have  either  the  dial  telegraph  used  on 
railroads,  or  the  telegraph  used  in  the  government  system, 
which  by  means  of  two  line-wires  and  two  indicating  needles 
reproduce  all  the  signals  of  the  aerial  telegraph  or  semaphore 
which  was  formerly  used.  Suppose,  now,  that  we  arrange 
upon  a  movable  horizont^il  circle,  letters,  figures,  signs  of 
punctuation,  etc.  One  can  understand  that  the  principle  we 
have  stated  can  be  used  to  choose  at  a  distance  such  and  such 
a  character,  and  to   determine  its  movement,  and  conse- 
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quently  to  print  it  on  a  sheet  of  paper  appropriately  placed 
for  this  pnrpose.     This  is  the  printing  telegraph. 

"  We  have  gone  still  further.  By  the  employment  of  the 
«ame  principle,  and  by  means  of  a  mechanism  rather  com- 
plicated, it  has  been  possible  to  reach  a  result  which  at  first 
"would  seem  to  be  almost  a  miracle.  Handwriting  itself  is 
produced  at  a  distance,  and  not  only  handwriting,  but  any 
line  or  any  curve ;  so  that,  being  in  Paris,  you  can  draw  a 
profile  by  ordinary  means  there,  and  the  same  profile  draws 
itself  at  the  same  time  at  Frankfort.  Attempts  of  this  sort 
have  suceeecjed.  The  apparatus  has  been  exhibited  at  the 
London  exhibition.  Some  details,  however,  remain  to  be 
perfected.  It  would  seem  impossible  to  go  beyond  this  in 
the  region  of  the  marvelous.  Let  us  try,  nevertheless,  to  go 
a  few  steps  further.  I  have  asked  myself,  for  example,  if 
the  spoken  word  itself  could  not  be  transmitted  by  electric- 
ity ;  in  a  word,  if  what  was  spoken  in  Vienna  may  not  be 
heard  in  Paris  ?  The  thing  is  practicable  in  this  way : 

"  We  know  that  sounds  are  made  by  vibrations,  and  are 
made  sensible  to  the  ear  by  the  same  vibrations,  which  are 
reproduced  by  the  intervening  medium.  But  the  intensity 
of  the  vibrations  diminishes  very  rapidly  with  the  distance ; 
80  that  even  with  the  aid  of  speaking  tubes  and  trumpets  it 
is  impossible  to  exceed  somewhat  narrow  limits.  Suppose 
that  a  man  speaks  near  a  movable  disc,  suflSciently  flexible 
to  lose  none  of  the  vibrations  of  the  voice ;  that  this  disc  al- 
ternately makes  and  breaks  the  connection  with  a  battery  ; 
you  may  have  at  a  distance  another  disc  which  will  simul- 
taneously execute  the  same  vibrations. 

"  It  is  true  that  the  intensity  of  the  sounds  produced  will 
be  variable  at  the  point  of  departure,  at  which  the  disc  vi- 
brates by  means  of  the  voice,  and  constant  at  the  point  of 
arrival,  where  it  vibrates  by  means  of  ele(3tricity ;  but  it  has 
been  shown  that  this  does  not  change  the  sounds.  It  is, 
moreover  evident  that  the  sounds  will  be  reproduced  at  the 
same  pitch. 
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''  The  present  state  of  acoustic  science  does  not  permit  us 
to  declare  a  priori  if  this  will  be  precisely  the  case  with  syl- 
lables uttered  by  the  human  voice.  The  mode  in  which 
these  syllables  are  produced  has  not  yet  been  sufficiently  in- 
vestigated. It  is  true  that  we  know  that  some  are  uttered 
by  the  teeth,  others  by  the  lips,  etc.;  but  that  is  all. 

"However  this  may  be,  observe  that  the  syllables  can  only 
reproduce  upon  the  sense  of  hearing  the  vibrations  of  the 
intervening  medium.  Reproduce  precisely  these  vibrations, 
and  you  will  reproduce  precisely  these  syllables. 

"  It  is,  at  all  events,  impossible,  in  the  present  condition 
of  science,  to  prove  the  impossibility  of  transmitting  sound 
by  electricity.  Everything  tends  to  show,  on  the  contrary, 
that  there  is  such  a  possibility.  When  the  application  of 
electro-magnetism  to  the  transmission  of  messages  was  first 
discussed,  a  man  of  great  scientific  attainments  treated  the 
idea  as  Utopian ;  and  yet  there  is  now  direct  communication 
between  London  and  Vienna  by  means  of  a  simple  wire* 
Men  declared  it  to  be  impossible,  but  it  is  done. 

"  It  need  not  be  said  that  numerous  applications  of  the 
highest  importance  will  immediately  arise  from  the  trans, 
mission  of  speech  by  electricity.  Any  one  who  is  not  deaf 
and  dumb  naay  use  this  mode  of  transmission,  which  would 
require  no  apparatus  except  an  electric  battery,  two  vibrat- 
ing discs  and  a  wire.  In  many  cases,  as,  for  example,  in 
large  establishments,  orders  might  be  transmitted  in  this 
way,  although  transmission  in  this  way  will  not  be  used 
while  it  is  necessary  to  transmit  letter  by  letter,  and  to  make 
use  of  telegraphs  which  require  use  and  apprenticeship. 
However  this  may  be,  it  is  certain  that  in  a  more  or  less  dis- 
tant future,  speech  will  be  transmitted  by  electricity.  I 
have  made  some  experiments  in  this  direction.  They  are 
delicate,  and  demand  time  and  patience  ;  but  the  approxima- 
tions obtained  promise  a  favorable  result. 

"Charles  Boursbul. 
"  Paris,  August  18, 1854." 
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Didaskaliaj  Blatter  fur  Oeist,  OemtUh  und  Publicitdt. 

Frankfort-on-the-Main,  Germany,  No.  232,  September— 28^ 

1864. 

(Magazine  for  Intelligence,  Humor  and  News.) 

"  The  wonders  with  which  electricity  has  lately  astonished 
us  are  about,  as  it  seems,  to  be  increased  by  a  new  one,  that 
would  not  only  prepare  a  great  revolution  in  the  electric 
telegraph  as  practiced  up  to  the  present,  but  would  increase 
its  usefulness  in  an  incalculable  manner. 

"  It  is  a  question  of  nothing  more  nor  less  thin  an  electric 
transmission  of  the  spoken  word.  The  idea  originates  with  a 
young  and  educated,  though  modest  young  man,  Charles 
Bourseul,  who  was  a  soldier  of  the  African  army  in  1848^ 
where  he  attracted  the  attention  of  the  governor-general  by 
a  mathematical  course  which  he  delivered  to  his  comrades, 
of  the  garrison  in  Algeria,  and  he  is  now  living  in  Paris. 
Bourseul's  problem,  of  the  practicability  of  which  he  is  com- 
pletely persuaded,  belongs,  perhaps,  to  those  discoveries, 
which  the  scientific  world  afterwards  declares  very  easy, 
and  which  they  would  gladly  make  us  believe  could  easily 
have  been  discovered  much  earlier  if  they  had  chosen  to  give 
themselves  the  trouble. 

**A8  is  well  known,  the  principle  upon  which  electric 
telegraphy  is  based  is  as  follows :  An  electric  current  trav- 
ersing a  metallic  wire  changes  a  piece  of  soft  iron  in  the 
vicinity  of  which  it  passes  into  a  magnet.  As  soon  as  the 
current  ceases,  the  magnetic  quality  also  ceases.  This 
magnet,  the  electro-magnet,  can  thus  alternately  attract  or 
let  go  a  movable  plate,  which,  by  its  movements  back  and 
forth,  produces  the  conventional  signals  used  in  telegraph j\ 
Xow,  it  is  farther  known  that  all  tones  are  brought  to  the 
ear  only  by  vibrations  of  the  air ;  hence  are  really  nothing 
more  than  these  vibrations  of  the  air,  and  that  the  endless 
variety  of  tones  depends  entirely  upon  the  rapidity  and 
amplitude  of  the  sound-waves.     Could  there  now  be  invented 
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a  metallic  plate  which  should  he  so  movable  and  pliable  that 
it  reproduces  all  the  vibrations  of  tones  (like  the  air),  and 
should  this  plate  be  so  connected  with  an  electric  current 
that  it  should  alternately  make  and  break  the  electric  cur- 
rent according  to  the  air  vibrations  by  which  it  was  affected, 
it  would  thereby  be  possible  also  to  arrange  electrically  a 
second  similarly  constructed  metal  plate,  so  that  it  repeated 
simultaneously  exactly  the  same  vibrations  as  the  first  plate, 
and  it  would  then  be  exactly  the  same  as  if  one  had  spoken 
in  the  immediate  vicinity  against  this  second  plate,  or  the 
car  would  b8  affected  precisely  as  if  it  received  the  tones 
directly  through  the  first  metallic  wall.  The  electric  tele- 
graph, formerly  stamped  by  the  Academy  as  nonsense,  is 
now  spread  throughout  all  the  world  as  a  common  phenom- 
enon ;  if  we  question  in  regard  to  this  new  idea  of  a  young 
physicist  the  principles  of  physics,  they  have  not  only  nothing 
to  offer  against  the  possibility  of  its  being  carried  out,  but 
its  success  appears  in  fact  to  be  more  probable  than  did  a 
short  time  ago  that  of  the  electric  telegraph  itself.  If  it  be 
practically  carried  out,  the  electric  telegraph  could  be  oper- 
ated by  every  one.  There  would  be  need  of  no  farther 
device  and  knowledge  than  a  galvanic  battery,  two  vibrating 
plates  and  a  metal  wire ;  without  any  other  preparation  the 
one  must  talk  against  one  metallic  plate,  and  the  other  hold 
his  ear  near  the  other  plate,  and  they  could  converse  with 
each  other  as  if  face  to  face.  The  young  inventor  believes 
in  the  success  of  his  efforts,  and  challenges  scientific  men  to 
prove  that  the  laws  of  physics  contradict  the  above-mentioned 
principles,  and  thereby  make  the  attempt  seem  impossible. 
Meanwhile  may  the  affair  enjoy  in  high  degree  the  attention 
which  it  is  certainly  attracting.'* 


Oct,  1887.]  TELEPHONE  CASES.  129 

Statement  of  the  case. 

PUBLICATIONS  BY  REIS  AND   OTHERS  RELATING 

TO  THE  REIS  TELEPHONE. 

REPORT    OF   REIS'   LECTURE. 

■^dnl^rter  Conversaiionsblatty  November  ^S,  1861. 
-^production  des  Schalles  durch  den  Galvanischen  Strom, 
^^^nkfurt.) 

(^production  of  Sound  by  the  Galvanic  Current.    Frank- 


•j 


,  ^^  this  new  discovery,  which  rightly  excites  the  great- 

tich  ^^^^^^j  "^®  have  to  thank  Mr.  Reie,  teacher  in  Fried- 

SQjp.,  ^Orf.     He  has  succeeded   after  many  experiments  in 

Up  t^Sj  up  to  a  certain  point  at  least,  this  problem,  which 

i\  ^  tlie  present  has  been  considered  insolvable. 

^  V  all  the  new  discoveries  in  natural  science  there  are 
WSjjtiCi  of  so  general  advantage,  and  which  so  enter  into  our 
pi^tical  life,  as  those  in  the  domain  of  chemistry  and 
physios ;  in  the  latter,  galvanism  in  its  application  to  electro- 
plating and  telegraphy  has  achieved  remarkable  results.  At 
the  moment  when  telegraphy  has  attained  a  place  in  our 
social  life,  there  begins,  perhaps,  for  the  same  a  new  era  in 
the  fact  that  as  we  in  telegraphy  make  ourselves  understood 
by  means  of  signs,  in  this  we  can  make  ourselves  understood 
by  means  of  tones  at  a  distance. 

"  Mr.  Reis  has  constructed  in  a  very  ingenious  manner  an 
apparatus  by  means  of  which  he  has  shown  some  perfectly 
successful  experiments  before  a  large  audience  in  the  Physi- 
cal Society  in  this  city. 

"He  has  made  a  very  happy  use  of  the  earlier  discovery 
that  the  iron  core  of  a  wire  helix  produces  tones  by  the  in- 
terruptions of  the  current  followiog  each  other  at  very  short 
periods. 

"  His  apparatus  for  receiving  the  sound  is  based  upon  the 
arrangement  of  the  human  ear.  It  consists,  in  the  first 
place,  of  a  funnel-shaped  cavity  (to  represent  the  cartilage  of 
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the  ear)  to  receive  the  sound,  closed  at  its  narrower  part  by 
xt  membrane,  upon  which  is  fastened  an  elastic  strip  of  plati- 
num which  is  connected  with  one  of  the.  circuit  wires,  while 
the  former  is  in  electric  connection  with  the  other  pole  of 
the  battery. 

^^As  soon,  then,  as  the  sound-waves  set  the  membrane  in 
vibration,  the  elastic  strip  of  metal  fastened  to  the  same  will 
make  the  same  vibrations — ^will  alternately  rise  and  fall, 
thereby  touching  the  other  elastic  strip  and  so  making  and 
"brieaking  the  current. 

"  The  reproduction  of  the  sound  by  the  galvanic  current, 
for  it  is  only  such  and  not  a  conduction  of  the  sound,  is 
brought  about  in  the  manner  specified  above.  Into  a  wire 
helix,  included  in  the  circuit,  is  placed  a  thin  metal  rod — 
€.  ^.,  a  knitting  needle — which  apparatus,  in  order  to  increase 
the  tone,  is  placed  upon  an  easily  vibrating  support,  a  reso- 
nant box.  By  means  of  the  current  now  made,  now  broken, 
the  iron  rod  is  also  set  into  vibrations,  which  are  commuui- 
<5ated  to  our  ear  and  there  reproduce  the  sound. 

"  The  vibrations  of  the  iron  rod  correspond  with  those 
of  the  membrane ;  but  as  the  pitch  of  the  tones  is  dependent 
upon  the  times  of  vibration  of  the  sounding-body,  the  lower 
tones  escape  our  notice,  while  the  higher  ones  are  especially 
noticed. 

"Up  to  the  present  the  reproduction  of  the  tones  is  indeed 
weak,  and  words  cannot  be  reproduced.  "We  leave  here  the 
question  as  to  whether  this  hereafter  will  be  successfully 
accomplished. 

"  Mr.  Fritz,  instrument  maker,  has  just  constructed  a  new 
instrument  with  some  improvements,  and  Prof.  Bottger  will 
hereafter  make  the-  experiments  with  it  in  the  Physical 
Society,  to  which  we  shall  at  times  call  attention. 
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RE  IS   LECTURE. 

Jdkresibericht  des  Physikalischm  Vereins  zu  Frankfurt  am 
Jttmyfur  das  Rechnungs  Jahr^  1860-186L  ' 

(Yearly  Report  of  the  Physical  Society  at  Frankfort-a-M., 
1860-1861,  pp.  57-64,  published  in  1862.) 

"  On  Telephony  by  means  of  the  Galvanic  Current^  by  Philip 

Msr 

"The  extraordinary  results  in  the  field  of  telegraphy  have 
probably  often  raised  the  question,  if  it  might  not  be  pos- 
sible to  transmit  musical  tones  themselves  [Tonsprache]  to  a 
distance?  Experiments  made  in  this  direction  could  not, 
lowever,  produce  any  results  at  all  satisfactory,  because  the 
vibrations  of  sound-conducting  media  soon  loose  their  intensity 
to  such  an  extent  that  they  are  no  longer  appreciable  by  our 
senses. 

"A  reproduction  of  tones  [Tonen]  at  certain  distances  by 
means  of  a  galvanic  current  has  probably  been  thought  of, 
but  the  practical  solution  of  this  problem  has  certainly 
seemed  the  most  doubtful  to  the  very  persons  who,  from  their 
knowledge  and  appliances,  were  in  the  best  condition  to 
attack  it.  To  a  person  having  only  a  superficial  knowledge 
of  physics  the  problem  presents  far  less  difficulties,  simply 
because  the  most  of  them  are  unperceived.  About  nine 
years  ago  I  also  (having  an  extraordinary  enthusiasm  for 
what  was  new,  and  an  insufficient  knowledge  of  physics) 
had  the  boldness  to  attempt  the  solution,  but  was  soon  forced 
to  desist  because  the  very  first  experiment  convinced  me  of 
the  impossibility  of  its  solution. 

*^  Later,  after  further  study  and  experience,  I  came  to  see 
that  my  first  experiment  had  been  a  very  rough  and  by  no 
means  conclusive  one;  I  did  not,  however,  follow  up  the 
subject  seriously,  because  I  did  not  feel  myself  equal  to  the 
difficulties  in  the  way. 

'^  Youthful  impressions,  however,  are  strong,  and  therefore 
not  easily  effieiced.  I  could  never  get  rid  of  the  thought  of 
that  first  experiment  and  its  occasion,  notwithstanding  all 
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that  reason  says  to  the  contrary,  and  thus,  half  unwillingly,, 
this  project  of  my  youth  was  reviewed  in  hours  of  leisure, 
the  difficulties  and  the  means  for  overcoming  them  were 
weighed,  but  for  the  present,  at  least,  no  experiment  wa& 
made. 

^^How  indeed  could  a  single  instrument  reproduce  the 
combined  effect  of  all  the  organs  occupied  in  human  speech  ? 
This  was  always  the  cardinal  question;  finally*!  got  the 
notion  of  putting  the  question  in  another  way. 

"  How  is  our  ear  affected  by  the  totality  of  vibrations  pro- 
duced by  the  organs  of  speech  all  simultaneously  active? 
Or,  more  generally — 

"  How  are  we  affected  by  the  vibrations  of  several  simul- 
taneously sounding  bodies  ? 

"  To  answer  this  question,  we  must,  in  the  first  place,  un- 
derstand what  must  happen  in  order  that  we  may  perceive  a 
single  tone. 

"  Without  our  ear,  any  tone  is  nothing  else  than  a  recur- 
rent condensation  and  rarefaction  of  some  body  repeated  at 
least  seven  or  eight  times  in  a  second.  If  this  occurs  in  the 
same  medium  in  which  we  are,  the  membrane  of  the  ear  is 
at  each  condensation  forced  towards  the  middle  ear,  to  be 
moved  at  the  subsequent  rarefaction  in  the  opposite  direction. 
These  vibrations  produce  a  synchronous  raising  and  falling 
of  the  hammer  upon  the  anvil  (according  to  other  authori- 
ties, an  approach  or  receding  of  the  ear-bone  particles),  and 
a  similar  number  of  tremors  in  the  fluid  of  the  cochlea,  in 
which  the  filaments  of  the  auditory  nerve  are  disturbed. 
The  greater  the  condensation  of  the  sound-conducting 
medium  at  any  given  moment,  the  greater  is  the  amplitude 
of  vibration  of  the  membrane  and  hammer,  and  consequently 
the  more  powerful  the  blow  upon  the  anvil  and  the  vibration 
of  tlie  nerves  by  means  of  the  fluid. 

"  The  office  of  our  organs  of  hearing  is,  therefore,  to  trans- 
mit with  certainty  up  to  the  auditory  nerve  every  condensa- 
tion and  rarefaction  occurring  in  the  surrounding  medium* 
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But  the  office  of  the  auditory  nerve  is  to  bring  to  our  con- 
sciousness the  vibrations  of  matter  which  have  occurred  in  a 
given  time,  both  as  regards  number  and  amplitude.  Ilere^ 
for  the  first  time,  certain  combinations  receive  a  name ;  here,, 
certain  vibrations  are  tones  or  noises  (  Tone  oder  Missione). 

"What  our  auditory  nerve  perceives  is,  then,  simply  ther 
effect  of  a  force  coming  within  the  range  of  consciousness, 
and  this  force  can  be  represented,  both  as  to  duration  and 
magnitude,  graphically  by  a  curve. 

"  Let  a  b  represent  any  given  time,  and  the  curve  above  the 
line  condensation (+),  the  curve  below  the  line  rarefaction  ( — ), 
then  any  ordinate  raised  from  the  end  of  any  abscissa  will 
represent  the  degree  of  condensation,  at  the  time  represented 
by  its  base,  in  consequence  of  which  the  drum  of  the  ear 
vibrates.  * 


"Our  ear  can  under  no  circumstances  appreciate  more  than 
can  be  represented  by  these  curves,  and  this  indeed  is  entirely 
sufficient  to  give  us  a  clear  perception  of  any  tone  [ton]  or- 
any  combination  of  tones. 

"If  several  tones  [Tone]  are  produced  at  the  same  time, 
the  conducting  medium  is  subjected  to  the  influence  of 
several  simultaneous  forces,  and  the  two  following  laws  will 
hold  good ;  if  the  forces  act  all  in  the  same  direction,  the 
amplitude  is  proportional  to  the  sum  of  the  forces,  if  the 
forces  act  in  opposite  directions,  the  amplitudes  are  propor- 
tional to  the  difference  of  the  opposing  forces. 

"If,  for  example,  in  the  6ase  of  three  tones,  we  draw  the 

curve  of  condensation  of  each  separately,  then  by  a  summation 

of  the  ordinates  of  corresponding  abscissas,  we  can  determine 

new  ordinates  and  develop  a  new  curve,  which  might  be  called 

the  combination  curve.     This  represents  exactly  what  our 

ear  perceives  of  the  three  simultaneous  tones.    The  fact  that 

the  musician  can  distinguish  the  three  tones  need  not  sur- 
p 
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prise  us  any  more  thau  the  fact  that  any  one  acquainted  with 
the  theory  of  colors  can  in  green  discover  blue  and  yellow ; 
but  the  combination  curves  in  plate  I  show  that  this  difficult}' 
is  a  slight  one,  for  in  these  curves  all  the  relations  of  the 
components  successively  recur.  In  the  case  of  chords  of 
more  than  three  notes  the  relations  are  not  so  readily  seen 
from  the  drawing,  plate  II.,  for  example.  In  the  case  of  such 
chords,  however,  the  skilled  musician  also  finds  difficulty  in 
recognizing  the  separate  notes. 

"Plate  in.  illustrates  discord  [Dissonanz].  Why  discords 
impress  us  unpleasantly  I  will  leave  my  readers  to  judge  at 
this  time,  though  I  may,  perhaps,  return  to  the  subject  sub- 
sequently in  another  paper. 

"  From  the  preceding  it  follows : 

^^ First.  Every  tone  [Ton]  and  every  combination  of  tones, 
on  striking  our  ear,  causes  vibrations  on  the  drum  of  the  ear, 
the  succession  of  which  may  be  represented  by  a  curve. 

*'^ Second.  The  succession  of  these  vibrations  alone  gives  us 
a  conception  (sensation)  of  the  tone,  and  every  alteration 
changes  the  conception  (sensation). 

"As  soon,  then,  as  it  is  possible  to  produce,  anywhere  and 
in  any  manner,  vibrations  whose  curves  shall  be  the  same  as 
those  of  any  given  tone  or  combination  of  tones,  we  shall 
receive  the  same  impression  as  that  tone  or  combination  of 
tones  would  have  produced  on  us. 

"  With  the  above  principles  as  a  foundation,  I  haye  suc- 
ceeded in  constructing  an  apparatus  with  which  I  am  enabled 
to  reproduce  the  tones  of  various  instruments,  and  even  to  a 
certain  extent  the  human  voice.  It  is  very  simple,  and  by 
means  of  the  figure  will  be  easily  understood  from  the  fol- 
lowing explanation : 

"  In  the  cubical  block  of  wood  r  $  t  u  v  w  z  there  is  a  coni- 
cal perforation  a,  closed  at  one  end  by  a  membrane,  b  (pig's 
intestine),  upon  the  middle  of  which  there  is  cemented  a 
conducting  strip  of  platinum ;  this  is  connected  with  the 
binding  screw  p  [auf  deren  Mitte  ein  stromleitendes  Streif- 
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chen,  Pktin  festgeklittet  ist.     Dieses  steht  mit  der  Klemme 
p  in  Verbindung].    From  the  binding  screw  w,  another  thin 


Ofv 


strip  of  metal  [ein  diinnes  Metallstreifchen]  extends  until 
over  the  middle  of  the  membrane,  and  ends  here  in  a  plati- 
num wire  placed  at  right  angles  to  its  length  and  surface- 

"  From  the  binding  screw  p,  a  conducting  wire  runs  through 
the  battery  to  a  distant  station,  being  connected  with  a  coil 
of  silk-covered  copper  wire,  and  this  again  is  connected  with 
a  conductor  leading  back  to  the  binding  screw  n. 

"  The  coil  at  the  distant  station  is  about  six  inches  long,  is 
composed  of  six  layers  of  fine  wire,  and,  as  a  core  in  its  cen- 
tre, has  a  knitting  needle  which  projects  about  two  inches  at 
both  ends.  By  means  of  the  projecting  ends,  the  coil  rests 
upon  two  bridges  of  a  resonant  case.  (All  this  part  can  of 
course  be  replaced  by  any  other  apparatus  by  means  of  which 
the  well-known  '  gal  van"  c  tones '  can  be  produced). 

"If,  now,  tones  or  combinations  of  tones  are  produced  in 
the  neighborhood  of  the  block,  so  that  sufficiently  powerful 
waves  enter  the  opening  a,  then  these  sounds  cause  the  mem- 
brane b  to  vibrate.  At  the  first  condensation  the  hammer- 
like wire  d  is  pushed  back ;  at  the  rarefaction  it  cannot  follow 
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the  retreating  membrane,  and  the  current  traversing  the  strips 
remains  broken  [Strom  bleibt  so  lange  unterbrocheu  bis,  etc.], 
until  the  lAembrane,  forced  by  a  new  condensation,  again 
presses  the  strip  (proceeding  from  p)  against  d.  In  this  way 
each  sound  wave  causes  a  breaking  and  closing  [ein  Oeffnen 
und  ein  Schliessen]  of  the  current  [Stromes]. 

"At  each  closing  [Schliessen]  of  the  circuit  [Kette]  the 
atoms  of  the  iron  wire  inside  the  distant  spiral  are  moved 
away  from  each  other  (Pouillet  Miiller,  p.  80-4,  Vol.  II.,  fifth 
edition) ;  on  breaking  the  circuit  [beim  Unterbrechcn  des 
Stromes]  these  atoms  seek  to  regain  their  position  of  equilib- 
rium. When  this  happens,  in  consequence  of  the  reciprocal 
actions  of  elasticity  and  inertia,  a  number  of  vibmtions  are 
produced,  and  they  give  the  longitudinal  sound  of  the  rod 
(see  as  above).  This  is  the  case  if  the  making  and  breaking 
of  the  current  [TJnterbrechungen  und  Schliessungen  des 
Stromes]  occurs  Avith  comparative  slowness.  If  they  occur 
more  rapidly  than  the  oscillations  of  the  iron  core,  due  to  its 
elasticity,  the  atoms  cannot  complete  their  course.  The 
paths  described  become  shorter  in  proportion  as  the  interrup- 
tions are  more  frequent,  but  then  are  just  as  numerous  as 
these. 

"  The  iron  wire  no  longer  gives  its  longitudinal  normal 
tone,  but  a  tone  whose  pitch  corresponds  to  the  number  of 
the  interruptions  [Unterbrechungen]  (in  a  given  time) ;  this 
is  the  same  as  saying  that  the  rod  reproduces  the  tone  [Ton] 
impressed  upon  the  inierrujyier  [dera  Unterbrechungsapparat]. 
The  intensity  also  of  this  tone  is  proportional  to  that  of  the 
original  one,  for  in  proportion  as  this  is  more  intense  the 
motions  of  the  membrane  are  greater ;  the  motions  of  the 
hammer,  also,  and  finally  the  time  during  which  the  circuit 
remains  opened,  is  greater,  and  consequently,  up  to  a  certain 
limit,  the  motions  of  the  atoms  in  the  reproducing  wire  are 
greater,  we  perceiving  them  as  greater  vibrations,  in  just  the 
same  way  as  we  would  have  perceived  the  original  sound- 
wave. 
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"As  the  length  of  the  conducting  wire  can  undoubtedly 
be  made  as  great  as  in  direct  telegraphy,  I  have  called  my 
instrument  *  telephone.' 

"Xow,in  reference  to  the  capabilities  of  the  telephone,  it 
may  be  stated  that  I  was  enabled  to  render  audible  to  the 
members  of  a  large  assembly  (The  Physical  Society  at  Frank- 
fort-a-M.),  melodies  which  were  sung  (not  very  loud)  into  the 
apparatus  in  another  house  (three  hundred  feet  away),  with 
closed  doors. 

"Other  experiments  showed  that  the  sounding  wire  was 
capable  of  reproducing  complete  chords  of  three  tones  of  a 
piano,  upon  which  the  telephone  was  placed,  and  that  it 
reproduces  equally  well  the  tones  of  other  instruments,  ac- 
cordion, clarinet,  horn,  organ-pipes,  etc.,  provided  that  the 
tones  are  within  the  compass  F — f. 

''  Of  course,  in  all  experiments,  sufficient  precautions  were 
taken  to  insure  that  there  was  no  direct  conduction  of  sound, 
^is  is  very  easily  done  by  making  a  momentary  short  cir- 
^^it  immediately  in  front  of  the  coil,  by  which  means  its 
action  is  temporarily  interrupted. 

''Hitherto  it  has  not  been  possible  to  reproduce  the  tones 
^^hurnsixx  speech  [Tonsprache  des  Menschen]  with  a  distinct- 
ness sufficient  for  every  one.     The  consonants  are  for  the 
^^t  part  reproduced  pretty  distinctly,  but  the  vowels  as  yet 
^wn  an  equal  degree.     The  cause  of  this  I  will  attempt  to 

,  '^^^^ording  to  the  experiments  of  Willis,  Helmholtz,  and 
.   ^'^s  ^owel  tones  can  be  produced  artificially,  if  the  vibra- 
«       ^f^  one  body  are  from  time  to  time  augmented  by  those 
^^^lier,  somewhat  as  follows : — 


-^^    elastic  spring  is  set  in  vibration  by  the  blow  of  a 

tootu  On  a  toothed  wheel ;  the  first  vibration  is  the  greatest, 

awO.  ^ach  subsequent  one  is  smaller  than  the  precedi 
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^  If,  after  a  few  vibrations  of  this  kind  (the  spring  not 
coming  to  rest  in  the  meantime),  the  tooth  wheel  imparts  a 
new  stroke,  the  following  vibration  will  be  again  a  maxi- 
mum, and  so  on. 

"  The  pitch  of  the  tone  produced  in  this  way  depends  upon 
the  number  of  vibrations  in  a  given  time,  but  the  character 
of  the  tone  upon  the  number  of  swellings  [Anschwellungen} 
in  the  same  time.  Two  vowels  having  the  same  pitch  would 
diflfer  in  about  the  way  represented  by  the  curves  (Figs.  1, 
2),  while  the  same  tone  without  any  vowel  character  would 
be  represented  by  the  curve  (Fig.  8). 


"  Our  organs  of  speech  probably  produce  the  vowels  in 
the  same  mapner,  through  the  combined  action  of  the  upper 
and  lower  vocal  chords,  or  of  these  latter  and  the  cavity  of 
the  mouth. 

"  My  apparatus  reproduces  the  number  of  vibrations,  but 
with  an  intensity  much  less  than  that  of  the  original  ones ; 
though,  as  I  have  reason  to  believe,  to  a  certain  degree  pro- 
portional among  themselves.  But  in  the  case  of  these  gener- 
ally small  vibrations,  the  difference  between  large  and  small 
vibrations  is  more  diflBicult  to  perceive  than  in  the  case  of 
the  original  waves,  and  the  vowel  is  therefore  mora  or  less 
indistinct. 

"  Whether  or  not  my  views  as  to  the  curves  corresponding 
to  sound  combinations  are  correct,  could  perhaps  be  decided 
by  means  of  the  new  phonautograph  of  Duhamel  ('  Vierordt 
Physiology,'  page  245). 

"  It  may  be  that  for  the  practical  application  of  the  tele- 
phone much  remains  to  be  done ;  for  physics  it  has  already 
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sufficient  interest,  from  the  fact  that  it  opens  a  new  field 
for  research.  Friedrichsdorf,  near  Frankfort-a-M.,  Decem- 
ber, 1861." 

REIS'   EXHIBITION   OF   1861. 

Forischritte  der  Physik  XVIL.for  1861,  pp  171-3. 
Ph.  Reis.     Telephony  by  m^ans  of  the  Electric  Current. 

(Annual  Report  of  the  Physical  Society  of  Frankfort-on- 
the-Main,  1860-1,  pp.  57-64.) 

"  By  the  name  '  Telephone,'  the  author  designates  the  fol- 
lowing apparatus  of  his  own  construction,  by  means  of  which 
and  with  the  help  of  the  galvanic  current  he  is  enabled  '  to 
reproduce  at  a  distance  the  tones  [Tone]  of  difterent  instru- 
ments and  even  to  a  certain  degree  the  human  voice.' 

"A  wooden  cube  is  bored  through  from  one  of  the  faces  to 
the  opposite  one,  the  cavity  taking  the  shape  of  a  cone ;  the 
smaller  opening  is  closed  by  means  of  a  membrane  (hog's  in- 
testine, Schweinsdiinndarm).  On  the  middle  of  the  mem- 
brane and  parallel  with  it  is  a  thin  strip  of  platinum, 
cemented  fast  at  one  end,  whilst  the  other  end  is  held  by  a 
binding  post  [Klemme]  p.  From  another  binding  post  q  ex- 
tends a  similar  thin  strip  of  metal  as  far  as  over  the  centre 
of  the  membrane,  and  carries  a  little  platinum  wire  directed 
towards  the  membrane  at  right  angles  to  the  strip  and  the 
surface  of  the  membrane.  From  binding  post  p  a  conductor 
leads  through  a  battery  to  a  distant  coil,  which  again  is  con- 
nected by  another  wire  to  binding  post  q. 

"The  coil  at  the  distant  station  is  about  six  inches  long, 
consists  of  about  six  layers  of  thin  wire,  and  enclot<es  as  a 
core  a  knitting  needle,  which  protrudes  about  two  inches  at 
each  end.  By  these  protruding  ends  the  coil  is  supported 
on  two  bridges  of  a  sound-board.  If,  now,  tones  or  combi- 
nations of  tones  are  produced  in  the  vicinity  of  the  large 
opening  of  the  conical  cavity  so  that  sufficiently  strong  waves 
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enter  it,  these  waves  will  set  the  membrane  into  vibrations; 
by  the  outward  motion  of  the  membrane  the  platinum  strip 
cemented  on  it  is  pressed  against  the  hammer-shaped  wire  d^ 
and  the  galvanic  current  [Strom]  is  closed  [geschlossen] ;  by 
the  inward  motion  of  the  membrane  the  current  is  re-opened. 
The  alternate  magnetizings  and  demagnetizings  of  the  core 
of  the  coil  resulting  therefrom'  will  bring  forth,  if  the  alter- 
nation is  slow,  the  longitudinal  tone  of  the  core,  and  if  the 
alternatioti  [Aufeinanderfolge]  is  quicker,  a  longitudinal  vi- 
bration of  the  same,  the  period  of  which  corresponds  to  the 
period  of  the  interruptions  of  the  current  [Unterbrechungen 
des  Stromes]  or  of  the  vibrations  of  the  membrane,  and  con- 
sequently to  the  rate  or  pitch  of  the  tone  which  entered  the 
conical  cavity.  That  means,  according  to  the  author,  that 
*The  rod  [Stab]  reproduces  the  tone  which  was  impressed 
upon  the  interrupting  apparatus  [Unterbrechungsapparat].' 
*  The  strength  of  this  tone  is  also  proportionate  to  the  orig- 
inal tone,  for,'  as  the  author,  though  not  very  accurately,  ex- 
plains :  *  The  stronger  this  is  the  greater  the  motion  of  the 
little  hammer,  the  greater  finally  the  time  during  which  the 
circuit  remains  open,  and  consequently  the  greater,  up  to  a 
certain  limit,  the  motion  of  the  atoms  in  the  reproducing 
rod,  which  motions  affect  us  as  greater  vibrations,  as  the 
original  wave  itself  would  have  done.'  By  means  of  this 
telephone  the  author  made  audible  to  the  members  of  a  large 
meeting  of  the  Physical  Society  in  Frankfort-a-M.,  melodies 
sung  not  very  loud  into  the  apparatus,  in  a  house  situated 
about  three  hundred  feet  distant,  with  closed  doors. 

"  Other  trials  showed  that  the  resounding  rod  is  capable 
of  reproducing  full  chords  [Dreiklange]  of  a  piano  on  which 
the  telephone  rests,  and  that,  in  short,  it  reproduces  just  as 
well  the  tones  of  other  instruments,  such  as  the  harmonica, 
clarinet,  horn,  organ  pipe,  etc.,  provided  the  tones  are  within 
a  certain  range,  from  F  to  f  *  or  thereabout. 

"As  a  matter  of  course,  sufficient  care  was  taken  to  ascer- 
tain whether  direct  transmission  of  the  sounds  had  not  a 
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share  in  the  result.  This  was  ascertained  very  simply  by 
establishing  for  a  given  time  a  good  shunt  circuit  directly 
before  the  coil,  in  consequence  of  which,  of  course,  the  activ- 
ity of  the  latter  ceased  for  that  time. 

"  It  was  not  possible  thus  far  to  reproduce  spoken  tones 
[Tonsprache  des  Menschen]  with  a  distinctness  satisfactory 
to  all ;  the  consonants  are  for  the  most  part  distinctly  repro- 
duced, the  vowels  not  in  the  same  degree.  The  author  at- 
tempts to  explain  this  imperfect  reproduction  of  the  vowels 
by  saying  that  the  apparatus  reproduces  the  vibrations  to  a 
certain  extent,  indeed,  with  proportionate,  but  also  reduced, 
strength,  and  the  ear  can  no  longer  satisfactorily  discern  the 
relation  of  the  proportionately  great  vibrations,  which  deter- 
mine the  pitch  [Tonhohe],  to  the  small  vibrations  on  which 
vocal  quality  [vocal  Farbe]  depends." 

REIS-LEGAT   ARTICLE. 

Zdtschrift  des  Deutsch-  Oesterreichischen  Telegraphen-  VereiJiSy 
Berlin,  1862,  Vol.  IX,  2>.  125. 

(Journal  of  the  German- Austrian  Telegraph  Association, 
V.  9,  p.  125, 1862.) 

Conceminff  the  reproduction  of  sounds  by  means  of  galvanic 
electricity;  by  V,  Legal,  Royal  Prussian  Telegraph  Inspector 
at  Cassel,  accompanied  by  copper  plates  VIII,  and  IX. 

"  It  might  not  be  uninteresting  to  make  known,  in  wider 
circles,  the  following  ideas  lately  communicated  by  Mr.  Philip 
Reis  to  the  Society  of  Physics,  and  to  the  meetings  of  the 
Free  German  Institute,  at  Frankfort-on-the-Main,  concerning 
the  reproduction  of  tones  [Tonen]  by  means  of  galvanic  elec- 
tricity,and,also,  what  has  been  hitherto  accomplished  towards 
the  realization  of  this  project,  in  order  that  the  accumulated 
experiments  may  serve  as  a  foundation  to  build  upon,  and 
that  the  capacity  of  the  electric  current,  which  by  human 
ingenuity  has  already  been  made  serviceable  for  correspond- 
ence, may  be  developed  in  this  direction  also. 
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"  In  this  essay  we  shall  not  deal  with  the  electric  current 
as  to  its  capacity  for  operating  telegraphic  apparatus  of  what- 
ever construction  for  the  reproduction  of  visible  signs,  but  of 
the  application  of  this  current  to  the  production  of  avdille 
signals,  of  tones  [Tonen]. 

^*  The  air  waves,  which  by  acting  upon  the  ear  excite  in  us- 
the  sensation  of  sound  by  primarily  setting  the  tympanum 
of  the  ear  into  vibratory  motion,  are,  as  is  well  known,  trans- 
mitted to  the  interior  parts  of  the  ear  and  to  the  auditory 
nerves  there  located  by  means  of  a  lever  apparatus  of  wonder- 
ful delicacy,  the  auditory  bones  (hammer,  anvil,  stirrup); 
and  the  attempt  to  reproduce  tones  therefore  depends  upon 
this ;  to  actuate  an  artificial  imitation  of  this  lever  apparatus- 
by  means  of  the  vibrations  of  a  membrane  corresponding  to 
the  membrane  of  the  eardrum,  and  thereby  to  open  and  close 
[zum  Oeffnen  u.  Schliessen]  a  galvanic  circuit,  connected  with 
a  distant  station  by  a  metallic  conductor. 

"  Before  describing  the  apparatus  to  be  used,  it  would  be- 
proper  to  inquire  how  our  ear  apprehends  the  vibrations  of 
any  one  particular  tone,  and  the  combined  vibrations  of  all 
simultaneous  tones  acting  upon  it,  because  thereby  we  may 
determine  the  operations  which  are  to  be  performed  by  t he- 
transmitting  and  receiving  apparatus  in  the  solution  of  the 
problem. 

"  Examining  first  the  processes  which  take  place  in  order 
that  the  human  ear  may  apprehend  any  single  tone,  we  find 
that  each  tone  is  the  result  of  alternate  rarefactions  and  con- 
densations repeated  within  a  fixed  time.  If  this  operation 
occurs  in  the  same  medium  in  which  the  ear  is  plac^,  then 
at  each  condensation  the  membrane  is  forced  toward  the 
cavity  of  the  drum,  and  toward  the  opposite  side  at  each 
rarefaction. 

"These  vibrations  cause  corresponding  movements. in  the 
auditory  bones,  and  are  thereby  transmitted  to  the  auditory 
nerves. 

"  The  greater  the  degree  of  condensation  of  the  sound -con- 
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Jucting  medium  is  at  a  given  time,  the  greater  will  be  the 

aniplitade  of  vibration  of  the  membrane  and  auditory  bones^ 

and  the  greater  the  consequent  result ;  and  in  the  opposite 

case,  so  much  the  weaker.    Hence,  it  is  evidently  the  function 

of  the  auditory  apparatus  to  impart  with  faithfulness  to  the 

auditory  nerves  every  condensation  and  rarefaction  which 

occurs  in  the  surrounding  medium.     On  the  other  hand,  the 

function  of  transmitting  to  our  consciousness  both  the  number 

and  amplitude  of  the  resulting  vibrations  occurring  within  a 

given  time  devolves  upon  the  auditory  nerves. 

''It  is  here,  in  our  consciousness,  that  a  certain  complex 
phenomenon  receives  a  specific  name ;  it  is  here,  in  our  con- 
sciousness, that  the  transmitted  vibrations  become  tones 
[Tonen]. 

"Accordingly,  that  which  is  apprehended  by  the  auditory 
nerves  is  the  effect  of  a  force,  reaching  to  our  consciousnessr 
and  which  can  be  made  r|iore  easy  of  comprehension,  as  to  its 
duration  and  strenorth,  by  graphical  delineation. 

"For  example,  let  the  length  of  the  line  a h  represent 

a  definite  period  of  time,  the  curves  above  this  line  the  con- 
densations (+), 


a^:^./:: 


and  the  curves  below  this  line  the  rarefactions  ( — );  then 
every  ordinate  erected  at  the  end  of  any  abscissa  will  indicate, 
at  the  moment  of  time  indicated  by  this  abscissa,  the  decree 
^i  condensation  in  consequence  of  which  the  membrane  ot 
the  drum  vibrates. 

"The  ear  is  not  capable  of  "perceiving  more  than  can  be 
represented  in  this  way,  or  more  than  can  be  represented  by 
similar  curves ;  this  is,  however,  sufficient  to  convey  to  our 
consciousness  any  single  tone  [Ton]  or  any  required  com- 
hinations  of  tones.  For  if  several  tones  are  generated  simul- 
taneously, then  the  tone  imparting  medium  is  influenced  by 
^veral  forces,  acting  at  the  same  time,  and  subject  to  me- 
chanical laws. 
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"  If  all  the  forces  act  in  the  same  direction,  then  the  amount 
of  motion  is  in  proportion  to  the  sum  of  all  the  forces ;  if,  on 
the  other  hand,  the  forces  act  in  opposing  directions,  then 
the  amount  of  motion  is  in  proportion  to  the  difference  be- 
tween the  opposing  forces. 

"From  these  principles  it  follows  that  the  curves  rep- 
resenting the  condensations  of  a  number  of  simultaneously 
generated  tones  may  be  combined  in  a  single  curve  of  con- 
densation, which  will  indicate  with  precision  what  our  ear 
apprehends  through  the  reception  of  these  simultaneously 
acting  tones. 

"  The  objection  generally  made  to  this  proposition,  that  a 
musician,  or  any  person,  is  able  to  distinguish  the  simple 
tones  out  of  which  these  composite  curves  are  formed  or 
arise,  should  not  be  allowed  to  militate  against  it,  as  it  is 
also  possible  for  some  who  are  familiar  with  the  study  of 
colors  to  distinguish,  in  green,  for  example,  the  mixture  of 
yellow  and  blue,  in  their  varied  shades ;  and  the  one  phenom- 
enon, as  well  as  the  other,  is  referable  to  the  fact  that  each 
observer  is  very  familiar  with  the  factors  of  that  product 
which  has  been  conveyed  to  his  consciousness. 

"  By  the  explanations  heretofore  given,  it  is  easy  to  con- 
struct the  curves  representing  the  condensations  of  various 
tones,  chords,  etc.,  and  a  few  examples  are  given  by  way  of 
illustration : 

"Fig.  1,  Plate  VIII,  represents  a  composite  curve  formed 
of  three  tones,  in  which  all  the  proportions  of  the  components 
recur  successively. 

"Fig.  2  represents  a  similar*  curve  formed  of  more  than 
three  tones ;  in  this  case,  however,  it  is  no  longer  possible  to 
represent  the  proportions  so  clearly  in  the  drawing,  yet  an 
experienced  musician  will  be  able  to  discern  them  even  here, 
although  in  practice  it  might  be  diflScult  for  him  to  recog- 
nize the  separate  tones  in  such  a  chord. 

"The  advantage  of  representing  the  operation  of  tones 
upon  the  human  ear  after  this  manner  is  that  it  givos  the 


IjBaa+Reppoduc'I'lon  vonTBnen  auj"  elek4ro  qdvamschem 

Weae. 


TafelMl 


Oct,  1887.]  TELEPHONE  CASES.  153 

Statement  of  the  case. 

clearest  view  possible  of  the  course  of  the  process  ;  the  repre- 
sentation here  given  also  shows  why  a  discord  [Dissonanz], 
^ig'  3,  must  aflEect  the  ear  disagreeably. 

"This  apparent  digression  from  the  subject  under  consid- 
eration was  necessary  to  demonstrate  that  as  soon  as  we  are 
able,  in  any  place  and  in  any  manner,  to  reproduce  vibrations 
of  such  curves  and  intensities  as  are  equivalent  to  the  curves 
and  intensities  of  the  vibrations  of  any  particular  tone,  or 
of  any  particular  combination  of  tones,  we  shall  have  the 
same  impressions  as  were  produced  upon  us  by  this  original 
tone,  or  these  original  combinations  of  tones. 

"  The  apparatus  described  hereafter  offers  the  possibility 
of  producing  these  vibrations  in  every  manner  desired  ;  and 
by  the  use  of  galvanic  electricity  it  is  possible  to  evoke,  at 
acy  distance,  vibrations  like  [gleiche]  those  which  have  been 
80  produced,  aud  in  this  way  to  reproduce  at  any  place  the 
tones  which  have  been  generated  at  another  place. 

'*In  plate  IX,  Fig.  4,  A  is  the  tone  transmitter  [Tonan- 
geber],  and  B  the  tone  receiver  [Tonempfanger],  and  these 
two  instruments  are  set  up  at  different   stations.    I  must 
observe  at  the  outset  that  the  arrangement  of  the  instru- 
ments for  sending  backwards  and  forwards  is  omitted  for 
greater  clearness;  and  likewise,  as  the  whole  thing  is  not 
presented  as  a  completed  fact,  but  only  to  call  to  the  notice  of 
a  wider  circle  what  has  been  already  ascertained,  the  possi- 
bility of  the  working  of  the  apparatus  at  a  distance  greater 
than  the  limited  direct  working  allows  at  present  is  left  out 
of  consideration,  since  these  points  are  easily  accomplished 
by  mechanical  arrangements,  and  since  the  most  important 
facts  of  the  phenomena  treated  are  not  influenced  thereby. 

"  Let  us  now  turn  to  the  tone  transmitter,  Fig.  4,  A.  This 
on  the  one  hand  is  connected  bv  the  metallic  conductor  with 
the  tone  receiver,  Fig.  4,  B,  at  a  neighboring  station ;  on 
the  other  hand  it  is  connected  by  means  of  the  electric  bat- 
tery C  with  the  earth,  or  with  the  metallic  return  conduc- 
tor.    The  tone  transmitter,  Fig.  4,  A,  consists  of  a  conical 
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tube  a  by  about  15  centimetres  in  length,  having  a  front  open- 
ing of  about  10  centimetres,  and  a  rear  opening  of  about  4 
centimetres, 

"It  appears  by  practical  experiments  that  neither  the 
material  of  this  tube  nor  any  increase  in  its  length  influ- 
enced the  accuracy  of  the  action  of  the  apparatus.  An  en- 
largement of  the  diameter  of  the  tube  impairs  the  working 
of  the  apparatus,  and  it  is  desirable  that  the  inner  surface  of 
the  tube  be  as  smooth  as  possiblec  The  smaller  or  rear  end 
of  the  tube  is  closed  by  a  collodion  membrane  o,  and  upon 
the  centre  of  the  circular  surface  of  this  membrane  rests  one 
-end  c  of  the  lever  c  rf,  the  supporting  point  e  of  which  is  sus- 
tained by  a  bracket,  and  is  kept  in  electrical  connection  with 
the  metallic  conductor.  The  proper  lengths  of  the  resprec- 
tive  arms  c  e  and  e  d  of  this  lever  are  regulated  by  the  laws 
of  the  lever.  It  is  advisable  to  make  the  arm  c  e  longer 
than  the  arm  e  d^  in  order  that  the  least  motion  at  c  m&j  operate 
with  greatest  effect  at  d.  It  is  also  desirable  that  the  lever 
itself  be  made  as  light  as  possible,  that  it  may  follow  the 
movements  of  the  membrane.  Any  inaccuracy  in  the  opera- 
tion of  the  lever  c  din  this  respect  will  produce  false  tones 
at  the  receiving  station.  When  in  a  state  of  rest  the  contact 
at  rf  ^  is  closed,  and  a  delicate  spring  n  maintains  the  lever 
in  this  position. 

"  The  second  part  of  the  apparatus,  the  standard/,  consists 
of  a  metallic  support,  connected  with  one  pole  of  the  battery 
C,  the  other  pole  of  which  is  connected  to  the  earth,  or  to  a 
metallic  return  wire  leading  to  the  other  station. 

"  Upon  the  standard/  is  arranged  a  spring  g,  with  a  con- 
tact-point corresponding  to  the  contact-point  d  of  the  lever 
<;  d  ;  the  position  of  ^  is  regulated  by  the  screw  A. 

"  In  order  not  to  impair  the  operation  of  the  apparatus  by 
the  action  of  the  air-waves  against  the  rear  side  of  the  mem- 
brane, it  is  desirable  to  place  a  disc  of  about  fifty  centimetres 
in  diameter  at  right  angles  to  the  longitudinal  axis  of  the 
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tube  ab;  this  disc  may  be  attached  to  the  tube  by  a  fastening 
-surrounding  its  outer  circumference. 

"  The  tone  receiver,  Fig,  4,  B,  consists  of  an  electro-magnet 
M  w,  which  rests  upon  a  sounding-boaVd  n  w  ;  its  coil  is  con- 
nected respectively  with  the  metallic  conductor  and  the  earth 
•or  the  metallic  return  conductor. 

"Facing  the  electro-magnet  m  m  is  an  armature,  to  which 
is  attached  a  very  long  but  light  and  broad  lever  i. 

"  The  lever  i  with  the  armature  is  suspended  from  the 
standard  k  in  the  manner  of  a  pendulum,  its  motion  being 
regulated  by  means  of  the  screw  I  and  the  spring  q. 

"In  order  to  increase  the  capacity  of  the  apparatus,  the 
tone  receiver  may  be  placed  at  one  of  the  focal  points  of  an 
■elliptical  chamber  of  suitable  size,  and  the  listener  may  place 
his  ear  at  the  other  focus  of  this  chamber. 

"  The  operation  of  the  apparatus  described  is  as  follows : 

"When  at  rest  the  galvanic  circuit  [Kette]  is  closed. 
When  the  air  which  is  in  the  tube  a  b  of  the  apparatus,  Fig. 
4,  A,  is  alternately  condensed  and  rarefied,  by  speaking  into 
it  (or  by  singing  or  introducing  the  tones  of  an  instrument), 
A  movement  of  the  membrane  closing  the  smaller  oi^^ning  of 
the  tube  is  produced,  corresponding  to  such  condensation  or 
rarefection.  The  lever  c  d  follows  the  movements  of  the 
membrane,  and  opens  and  closes  [offnct  and  sohliosst]  the 
galvanic  circuit  [Kette]  at  d  g^  so  that  at  each  condensation 
of  the  air  in  the  tube  the  circuit  is  opened,  and  at  each  rare- 
faction the  circuit  is  closed  [ein  Oeffnen  und  ein  Sclil  lessen 
erfolgt]. 

"  In  consequence  of  this  operation,  the  electro-magnet  of 
the  apparatus,  Fig.  4,  B,  in  accordance  with  the  condensations 
and  rarefactions  of  the  column  of  air  in  the  tube  a  6,  Fig  4, 
A,  is  correspondingly  demagnetized  and  magnetized  [demag- 
netisirt  und  magnetisirt]  and  the  armature  of  the  magnet  is 
set  into  vibrations  like  those  of  the  membrane,  in  tlie  trans- 
mitting apparatus.     But  the  beam  [Balken]  /  attached  to  the 
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armature  communicates  these  corresponding  vibrations  of  the 
armature  to  the  air  surrounding  apparatus  Fig.  4,  B,  which 
finally  transmits  the  vibrations  so  produced  to  the  ear  of  the 
listener. 

*^  We  have  not  here  to  consider  the  question  of  the  trans- 
mission [Fortpflanzung]  of  tones  by  means  of  the  galvanic 
current,  but  only  of  the  conveyance  [TJebertragungJ  of  gen- 
erated sounds  to  another  place,  and  in  this  way  that  at  the 
latter  place  a  similar  cause  is  produced,  and  a  similar  effect 
obtaine<l.  It  must  not  be  ignored,  however,  that  while  the 
apparatus  described  reproduces  the  exact  number  of  the 
original  vibrations,  but  not  of  the  same  strength  [die  gleiche 
Starke  der  reproducirten  Schwingungen  noch  nicht  erreicht 
wurde]  ;  and  that  the  achievement  of  this  result  is  reserved 
for  an  improvement  of  the  apparatus. 

"  In  consequence  of  the  imperfection  of  the  apparatus  at 
this  time,  the  minor  differences  of  the  original  vibrations  are 
distinguishable  with  more  difiiculty — that  is,  the  vowel 
sounds  appear  more  or  less  indistinct — inasmuch  as  each  tone 
depends  not  merely  "upon  the  number  of  the  vibrations  of  the 
medium,  but  also  upon  its  condensation  and  rarefaction. 

'*  This  also  explains  why  chords  and  melodies  were  trans- 
mitted with  marvelous  accuracy  in  the  practical  experiments 
hitherto  made,  while  single  words  in  reading,  speaking,  etc., 
were  less  distinctly  recognizable,  although  even  in  these  the 
inflections  of  the  voice,  as  in  interrogation,  exclamation,  sur 
prise,  calling,  etc.,  were  clearly  reproduced. 

"  There  is  no  doubt  that  the  subject  we  have  been  con- 
sidering before  it  becomes  practically  valuable  for  use,  will 
require  considerable  improvement ;  it  will  especially  be 
necessary  to  perfect  the  mechanism  of  the  apparatus  to  be 
employed  ;  but  I  am  convinced  by  repeated  practical  experi- 
ments, that  it  is  of  the  greatest  theoretic  interest  to  pursue 
these  investigations,  and  also  that  a  development  of  practical 
value  will  not  elude  our  intelligent  century." 
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^^  lyeutsche  Industrie  Zeitung^  186S^  Chemnitz.    April  17 y 
li^^JSf 0.16,  page  18^ 
"  Industrial  Queries  for  Exciting  Interest  and  Miciting  He- 

**  Of  late  there  has  heen  talk  in  newspapers  about  produc- 
^S  definite  tones  at  a  distance,  similarly  to  telegraphic  dis- 
patches, such,  for  instance,  as  conducting  the  acoustic  effects 
o^an  instrument  far  beyond  the  reach  of  the  audibility  of  its 
^^nd.     Do  these  communications  rest  upon  actual  facts  ?" 

(From  same  Gazette.     May  1, 1863,  No.  18,  page  208) : 

"  Answers.  Answer  to  question  in  No.  16,  page  184. 
Transmission  of  Tones  by  Electricity.  According  to  *Bott- 
ger's  Notizblatt,'  1863,  No.  6,  successful  experiments  in 
^telephony '  were  made  in  October,  1861,atFrankfort-a-M.by 
A  rofessor  Ph.  Reis,  so  that  it  seems  not  impossible  to  carry 
^^  conversations  at  miles  distance,  and  even  to  convey  the 
voice  itself  with  its  peculiar  undulations,  and  also  the  tones 
^f  ^  ttiusical  instrument.  Heretofore  the  voice  could  be  ro- 
procluced  from  one  house  to  another  only  for  a  distance 
of  300  feet  by  means  of  a  peculiar  and  ingenious  appa- 
ratus. The  arrangement  of  the  same  was  essentially  as  fol- 
lows :  The  waves  of  sound  were  taken  up  by  an  elastic  sur- 
*ace,  ^nd  transmitted  to  a  light  commutator  introduced  into 
the  cit-cuit  of  a  galvanic  battery  (einer  fedemden  Commutator 
^^^geschaltet  in  den  Leitungsdraht).  At  the  other  end  (  f 
^^^  line  was  introduced  a  coil  of  coi»per  wire,  inside  of  which 
^'^8  jiij  ipQj^  ^.jpg  resting  upon  a  sounding  boarJ,  that  was 
TOOwn  into  sonorous  vibrations  by  the  changes  of  current 
^eponding  upon  the  waves  of  sound." 
(^lay  29, 1863,  No.  22,  page  249.) 
■*  Ae  reproduction  of  tones  by  clictro^alvanic  means  {with  a 

^(^^i'ng  which  is  the  same  as  the  drawing  of  the  apparatus  in 

^^  J^^egai  article.  No.  <S, ;;;?.  639-6^5,  supra). 

Although  this  subject  has  already  been  discussed  by  u-^ 

^^^'  18,  page  208),  on  account  of  the  great  interest  it  offers 
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we  shall  return  to  it  more  in  detail.  "We  enclose  a  drawing 
of  an  apparatus  used  by  Mr.-  Ph.  Beis,  in  Frankfort-a-M, 
taken  from  the  Zeitschrift  des  Deutsch-Oesterreichschen 
Telegraphen-Vereins,  1862,  folios  6,  7,  and  8.  We  take  the 
liberty  of  following  the  lead  of  the  above-mentioned  source 
in  entering  into  a  short  discussion  of  the  nature  of  tones. 

**  The  undulations  of  the  air  that  excite  in  us,  by  operating 
upon  the  ear,  the  sensation  of  sound,  by  setting  the  drum  of 
the  ear  into  vibration,  are  transmitted,  as  is  well  known,  by 
a  series  of  levers  of  admirable  delicacy;  that  is,  by  the  small 
bones  of  the  ear  (hammer,  anvil,  and  stirrup)  to  the  inner 
portion  of  the  ear,  and  to  the  nerves  that  lie  at  that  point 
The  attempt  to  reproduce  tones  depends  upon  the  following : 
To  set  in  motion  an  artificial  imitation  of  this  series  of  levers 
by  the  vibration  of  a  membrane  which  takes  the  place  of  the 
drum,  and  to  make  use  of  them  to  open  and  close  a  galvanic 
•circuit  which  is  connected  by  a  metallic  conductor  with  a 
remote  station. 

"  If  we  take  into  consideration  the  phenomena  that  take 
place  when  we  perceive  a  sound  by  the  sense  of  hearing,  we 
find  that  every  tone  is  the  result  of  rarefactions  and  conden- 
sations of  the  air  repeated  several  times  in  a  certain  period. 
At  every  condensation  the  membrane  of  the  drum  is  pressed 
inwards,  and  at  every  rarefaction  outwards.  These  vibra- 
tions produce  a  simultaneous  motion  of  the  small  bones  of 
the  ear  and  a  consequent  transmission  to  the  nerves  of  the  ear. 
The  greater  the  compression  of  the  sound-conducting 
medium  at  any  particular  moment,  the  greater  is  also  the 
amplitude  of  vibration  of  the  membrane  and  small  bones  of 
the  ear,  and  vice  versa.  The  object,  therefore,  of  the  organs 
of  hearing  is  to  transmit  with  certainty  the  rarefactions 
and .  condensations  of  the  sound-conducting  medium  to  the 
nerves  of  hearing.  On  the  other  hand,  it  remains  their  ob- 
ject to  bring  to  our  perception  the  vibrations  occurring  in  a 
given  time  with  reference  to  number  as  well  as  to  amplitude* 
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Tt  is  only  in  our  perceptions  that  a  given  combination  re- 
ceives a  definite  name ;  that  vibrations  become  sounds. 

^^  Anything  other  than  the  effect  of  such  single  vibrations 
the  organs  of  hearing  are  unable  to  take  up,  and  these  organs 
themselves  are  competent  to  perceive  single  tones  as  well  as 
combinations  of  tones,  for  if  several  tones  are  produced  at 
the  same  time,  the  sound-conducting  medium  is  under  the 
influence  of  several  simultaneous  forces  which,  according  to 
the  laws  of  mechanics,  can  be  replaced  by  a  force  which  pro- 
duces the  same  effect  as  all  the  single  ones  together.  If  all 
the  forces  operate  in  the  same  direction  the  magnitude  of  the 
motion  is  proportional  to  the  sum ;  if  they  operate  in  op- 
posite directions  the  magnitude  of  the  motion  is  proportional 
to  the  difference  of  the  opposite  forces.  In  that  way  several 
simultaneous  tones  operate  upon  our  hearing  simply  by  a 
definite  alternation  of  rarefactions  and  condensations  of  the 
sound-conducting  medium  as  in  the  case  of  single  tones.  The 
tone  itself  depends  apparently  only  upon  the  number  of  vi- 
brations and  the  power  upon  the  amplitude  of  the  vibrations 
{perhaps  also  the  strength). 

"  Now,  as  regards  the  apparatus,  the  upper  figure  is  the 
transmitter  and  the  lower  one  the  receiver  or  reproducer. 

*  "  The  transmitter  consists  of  a  metallic  conical  pipe  a  6, 
about  15  centimetres  in  length,  10  in  diameter  at  a  and  4  in 
diameter  at  6.  At  b  the  opening  is  closed  by  a  membrane  o 
of  collodion  stretched  tight.  Upon  the  centre  of  the  same 
rests  the  end  c  of  lever  c  rf,  whose  fulcrum  is  placed  at  e  on  a 
support.  The  lever  is  to  be  made  as  light  as  possible,  and 
its  arm  c  longer  than  its  arm  d^  so  that  the  smallest  motion 
at  c  will  operate  at  d  with  the  greatest  amount  of  force.  In 
the  condition  of  rest  the  contact  ^  ^  is  closed  and  a  weak 
spring  n  holds  the  lever  fast  in  this  position  of  rest.*  Be- 
sides, there  is  attached  to  the  apparatus  a  metallic  standard 
y,  connected  with  one  pole  of  the  battery,  while  the  other 
pole  is  led  to  the  ground  through  6.     On  the  standard /is 

*The  letters  refer  to  the  preceding  cut  (page  155.) 
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secured  the  spring  j  opposite  the  contact-point  d  of  levers  d 
at  rf,  the  position  of  which  (spring)  can  be  regulated  by  a- 
screw  A. 

"  The  receiver  consists  of  an  electro-magnet  m  m  resting 
upon  a  sounding-board  R,  and  whose  coils  are  in  connection 
with  a  metallic  conductor  and  with  the  earth  at  E.  Opposite 
the  electro-magnet  is  an  armature  connected  with  a  lever,  as 
long  as  possible,  but  light  and  broad.  This  lever  is  festened 
to  the  support  k  after  the  manner  of  a  pendulum,  and  its 
motions  are  regulated  by  a  screw  b  and  spring  g. 

"  To  increase  the  efficiency  of  the  apparatus,  the  receiver 
and  reproducer  can  be  set  up  in  one  focus  of  an  elliptical 
concavity  of  proper  size,  while  the  listening  ear  of  the  hearer 
is  placed  in  the  other  focus. 

"  The  operation  of  the  apparatus  is  now  as  follows :  The- 
tones  of  the  voice  or  of  an  instrument  are  conducted  into- 
the  conical  pipe  a  b.  By  reason  of  their  vibration,  the  mem- 
brane is  set  into  similar  vibration,  and  in  this  way  operates- 
the  opening  and  closing  of  the  electric  conductor.  In  con- 
sequence of  this,  the  magnet  in  the  receiver  will  be  magnet- 
ized and  demagnetized  corresponding  to  the  vibration  of  the- 
tones,  and  the  armature  of  the  lever  i  is  set  in  vibrations 
corresponding  to  those  of  membrane  o.  The  wide  surface  of 
lever  i  transmits  these  vibrations  to  the  air,  and  by  this 
means  they  reach  the  ear  of  the  hearer.  In  this  transmissioa 
of  tones,  the  only  question  is  one  of  transmission  of  vibra- 
tions, a  problem  that  magneto-electric  telegraphy  is  certainly 
sufficiently  far  advanced  to  deal  with. 

"A  friendly  communication  was  sent  us,  some  time  ago,, 
by  Mr.  J.  F.  Quilling,  of  Frankfort-a-M.,  according  to  which 
the  capacity  of  the  apparatus  to  transmit  tones  to  a  con- 
siderable distance  clearly  and  with  their  characteristic  timbre 
[Klangfarbe]  is  fully  established.  Mr.  Q.  writes  us  that  by 
means  of  the  telegraphic  conductor  with  which  the  apparatus 
of  Mr.  Ph.  Reis  was  connected,  two  remote  parts  of  the 
city  were  united,  and  although  it  was  not  po.ssible,  with  the- 
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present  construction  of  the  apparatus,  to  transmit  spoken 
words  [gesprochenen  Worter],  they  succeeded  so  well  with 
the  tones  that  were  sung  that  not  only  were  the  melodies  of 
songs  reproduced  distinctly  and  perfectly  at  a  tolerably 
remote  station,  but  known  voices  could  be  recognized.  All 
present  capable  of  judging,  Mr.  Q.  adds,  who  availed  them- 
selves of  the  opportunity  of  witnessing  the  experiment, 
agreed  that  the  possibility  is  before  us  of  making  one's  self 
understood  verbally,  at  any  distance,  in  the  way  shown  by 
Mr.  Reis." 

bottoer's  article. 

Bottger^s  Polytechnisches  NotizUait^  1863^  No.  61,  p.  81. 

On  the  lYansmission  of  Tones  at  any  Desired  Distance  by 
Means  of  Electricity.    {Telephony.) 

"Two  decades  ago  the  problem  of  giving  signs,  by  means 
of  electricity,  from  distances  had  not  yet  been  entirely  solved. 
Since  then  telegraphy  has  reached  such  a  perfection,  and 
telegraph  wires  have  so  greatly  spread,  that  even  the  keenest 
desires  have  not  much  left  to  ask  for. 

"  Now  there  appears  a  first  earnest  trial  to  reproduce  tones 
at  any  desired  distance,  by  means  of  electricity. 

"This  first  trial,  which  has  been  crowned  with  success, 
has  been  repeated  in  the  lecture-room  of  the  Physical  Society, 
of  Frankfort-on-the-Main,  before  numerous  assembled  mem- 
l)er8,  on  the  26th  of  October,  1861,  by  Mr.  Ph.  Reis,  teacher 
of  natural  sciences,  at  Fried  richsdorf,  near  Frankfort.  Into 
one  part  of  his  apparatus,  located  in  a  building  about  three 
tundred  feet  distant,  and  having  all  the  doors  and  windows 
closed,  melodies  were  sung,  but  not  very  loudly.  The  same 
could  be  heard  by  the  members  in  the  lecture-room,  through 
the  second  part  of  the  apparatus. 

"These  wonderful  results  were  attained  with  the  following 
very  simple  apparatus:  A  small,  light  box,  a  kind  of  hollow 
wooden  tube,  has  a  larger  opening  in  the  front,  and  a  smaller 
one  on  the  opposite  side.    The  latter  is  covered  with  a  very 
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fine  membrane  (aauaage  skin),  and  the  same  is  tightly 
stretched ;  a  small,  flexible  piece  or  strip  of  platina,  fastened 
to  the  wood  of  the  box,  touches  the  membrane  at  its  centre^ 
and  a  second  strip  of  platina  is  fastened  by  one  end  to  the 
wood  at  a  different  place,  and  has  at  its  other  end  a  fine 
horizontal  point  touching  the  other  strip  of  platina,  wl\ere  it 
lies  on  the  membrane. 

"As  is  known,  tones  are  produced  by  the  rapid  succession 
of  condensations  and  rarefactions  of  the  air.  If  the  vibra- 
tions of  the  air,  called  waves,  strike  the  thin  membrane,  they 
push  the  same  against  the  strip  of  platina  that  touches  it^ 
and  then  allow  it  to  immediately  vibrate  back  into  the  hol- 
low cube  (called  the  artificial  ear),  and  so  cause  the  mem- 
brane to  assume  forms  alternately  bent  towards  the  cube  and 
from  the  same.  The  strip  of  platina  lying  against  the  mem- 
brane is  thus  set  into  a  swinging  motion,  so  that  it  is  alter- 
nately pressed  on  to  the  platinum  point  of  the  second  strip,, 
and  then  leaves  the  same. 

"  If  one  of  the  strips  is  connected  by  a  wire  to  one  of  the 
poles  of  a  voltaic  battery,  and  the  electricity  is  conducted  to 
any  desired  distance  by  a  wire  connected  to  the  other  pole, 
and  is  then  carried  through  a  helix  six  inches  in  length, 
wound  with  six  layers  of  thin  silk-covered  copper  wire,  and 
from  there  is  carried  back  to  the  second  strip  of  platina  on 
the  wooden  cube  by  means  of  an  insulated  wire,  then,  at 
every  vibration  of  the  membrane,  an  interruption  of  the  cur- 
rent of  electricity  [Unterbrechung  in  der  Stromung  der 
Electrioitat]  will  be  caused,  as  the  point  on  the  one  strip  of 
platina  no  longer  touches  the  other  strip.  Through  the  hol- 
low of  the  spiral  a  thin  iron  wire  (a  thick  knitting-needle), 
about  ten  inches  in  length,  is  passed,  so  that  it  projects  out 
of  each  end  of  the  spiral  about  two  inches,  and  these  project- 
ing ends  each  rest  on  a  bridge  of  a  sounding-board. 

"  It  is  known  that  if  an  electric  current  is  passed  through 
a  helix  that  surrounds  an  iron  wire,  at  every  interruption  a 
tone,  produced  by  the  vibrations  of  the  iron  wire,  is  audible. 
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If  the  makings  and  breakings  of  the  carrent  [Unterbrech- 
ungen  des  Stromes]  follow  each  other  rather  slowly,  the 
difierent  positions  (in  regard  to  the  length  of  the  bar)  which 
the  molecules  will  be  caused  to  assume  by  the  electricity  will 
produce  a  tone,  its  so-called  proper  longitudinal  tone,  which 
depends  on  the  length  and  thickness  of  the  bar  or  wire. 

"If  the  interruptions  and  reconnections  of  the  current 
[Unterbrechungen  des  electrischen  Stromes]  in  the  spiral 
take  place  faster  than  the  vibrations  of  the  smallest  parts  of 
the  wire,  which,  in  turn,  depend  upon  the  elasticity  of  the 
wire,  they  cannot  complete  their  course,  receive  new  shocks, 
the  vibrations  get  to  be  smaller  but  more  rapid,  and  as  nu- 
merous as  the  interruptions  follow  each  other.  The  piece  of 
wire  no  longer  gives  its  longitudinal  tone,  but  a  tone,  which, 
according  to  the  number  of  interruptions  in  a  certain  time, 
is  higher  if  they  are  more  frequent,  and  lower  if  they  are 
leas  frequent.  It  is  known  that  the  pitch  of  a  tone  depends 
on  the  number  of  air-waves  that  follow  each  other  in  one 
second.  "We  have  seen  that  the  number  of  interruptions  of  the 
electric  current  [Unterbrechungen  des  electrischen  Stromes] 
by  the  membrane  and  the  strips  of  platina  is  dependent  upon 
this. 

'*  Consequently  the  iron  wire  must  give  a  tone  of  the  same 
pitch  as  the  sound  which  was  received  by  the  membrane. 
As  electricity  is  hardly  impaired  when  conducted  a  great 
distance,  if  the  proper  apparatus  is  used,  it  is  evident  that  a 
tone  acting  on  a  membrane  in  one  place  can  be  made  audible 
at  any  desired  distance  by  the  iron  wire. 

**  That  the  tone  is  made  audible  only  by  electric  vibrations, 
and  not  by  direct  transmission  of  the  air-waves  through  the 
wires,  can  be  most  strikingly  proved  by  noticing  the  fact 
that  no  tone  is  heard  at  the  spiral  if  a  good,  short  circuit  be 
established;  i.  e.,  for  instance,  a  small  strip  of  metal  is  laid 
across  the  two  wires,  directly  in  front  of  the  spiral.  The 
reproduced  tones  are  weaker  than  the  originals,  but  the 
number  of  vibrations  is  the  same.    It  is  easy  to  reproduce 
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the  tones  in  the  proper  pitch.  As  the  vibrations  are  smaller, 
which  is  the  cause  of  the  weakness  of  the  tone,  it  is  much 
more  difficult,  however,  for  our  ear  to  estimate  the  difference 
in  the  size  of  the  vibrations. 

"  The  character  of  a  tone  depends  upon  the  number  of 
swellings  it  has ;  i,  e.,  with  tones  of  the  same  depth,  conse- 
quently of  the  same  number  of  waves  per  second,  such  as 
having  the  fourth,  sixth,  eighth,  tenth,  or  sixteenth  wave 
stronger  than  the  rest. 

"  The  physicists  have  shown  that  if  a  spring  is  vibrated 
by  the  teeth  of  a  cog-wheel,  the  first  vibration  is  the  greatest, 
and  every  following  one  is  smaller.  If,  however,  before  the 
spring  comes  to  rest,  another  tooth  strikes  it,  then  the  next 
vibration  will  be  equal  to  the  first  strongest  one,  but  the  vi- 
brations of  the  spring  will  not  be  any  more  numerous  than 
before.    Vowel  tones  can  be  artificially  produced  in  this  way. 

"  Although  we  may  be  far  from  being  able  to  converse 
with  a  friend  a  hundred  miles  away  and  recognize  his  voice, 
as  though  he  was  sitting  along  side  oi  us,  the  impossibility 
of  attaining  this  result  can  no  more  be  claimed. 

"  The  probability  that  this  result  will  be  attained 'is  almost 
as  great  as,  by  the  wonderful  experiments  of  Niepce,  the  re- 
production of  natural  colors  by  photography." 

REIS'   LETTER    TO   LADD. 

Journal  of  the  Society  of  Telegraph  EngvieerSy  and  of  Mec- 
triciansfor  Marchj  J88S,  No.  46. 

REIS'    TELEPONE. 

"  The  following  is  a  copy  of  an  autograph  description  of 
Reis'  telephone  which  has  been  presented  to  the  librarj"  by 
Mr.  William  Ladd,  member: 

"  Institut  Garnier,  Friedrichsdorf. 
"Dear  Sir  : — ^I  am  very  sorry  not  to  have  been  in  Frank- 
fort when  you  were  there  at  Mr.  Albert's,  by  whom  I  have 
been  informed  that  you  have  purchased  one  of  my  newly- 
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invented  instruments  (telephone),  though  I  will  do  all  in  my 
power  to  give  you  the  most  ample  explanations  on  the  sub- 
ject I  am  sure  that  personal  communications  would  have 
been  preferable,  specially  as  I  was  told  that  you  will  show 
the  apparatus  at  your  next  scientifical  meeting,  and  thus  in- 
troduce the  apparatus  in  your  country. 

"  Tunes  and  sounds  of  any  kind  are  only  brought  to  our 
conception  by  the  condensations  and  rarefactions  of  air  or 
any  other  medium  in  which  we  may  find  ourselves.  By 
■every  condensation  the  tympanum  of  our  ear  is  pressed  in- 
wards, by  every  rarefaction  it  is  pressed  outward,  and  thus 
the  tympanum  performs  oscillations  like  a  pendulum.  The 
smaller  or  greater  number  of  the  oscillations  made  in  a  sec- 
ond gives  us,  by  help  of  the  small  bones  in  our  ear  and  the 
auditory  nerve,  the  idea  of  a  higher  or  lower  tune. 

"It  was  no  hard  labor,  either  to  imagine  that  any  other 
membrane  besides  that  of  our  ear  could  be  brought  to  make 
similar  oscillations,  if  spanned  in  a  proper  manner,  and  if 
taken  in  good  proportions,  or  to  make  use  of  these  oscilla- 
tions for  the  interruption  of  a  galvanic  current.  However, 
these  were  the  principles  which  guided  me  in  my  invention ; 
they  were  sufficient  to  induce  me  to  try  the  reproduction  of 
tunes  at  any  distance.  It  would  be  long  to  relate  all  the 
fruitless  attempts  I  made  until  I  found  out  the  proportions 
of  the  instrument  and  the  necessary  tension  of  the  mem- 
brane. The  apparatus  you  have  bought  is  now  what  may 
be  found  most  simple,  and  works  without  failing  when  ar- 
ranged carefully  in  the  following  manner: 

"  The  apparatus  consists  of  two  separated  parts,  one  for 
the  singing  station,  A,  and  the  other  for  the  hearing  sta- 
tion, B. 

**  The  apparatus  A  is  a  square  box  of  wood,  the  cover  of 
which  shows  the  membrane,  c,  on  the  outside,  under  glass. 
In  the  middle  of  the  latter  is  fixed  a  small  platina  plate  to 
which  a  flattened  copper  wjre  is  soldered,  on  purpose  to  con- 
duct the  galvanic  current      Within  the  circle  you  will 


1«8  TELEPHONE  CASES.  [Sup.  Ct. 

Statement  of  the  case. 

further  remark  two  screws :  one  of  them  is  terminated  by  a 
little  pit  in  which  you  put  a  little  drop  of  quicksilver,  the 
other  is  pointed.  The  angle,  which  you  will  find  lying  oa 
the  membrane,  is  to  be  placed  according  to  the  letters,  with 
the  little  hole  a  on  the  point  a,  the  little  platina  foot  b  into- 
the  quicksilver  screw,  the  other  platina  foot  will  then  come 
on  the  platina  plate  in  the  middle  of  the  membrane. 

"  The  galvanic  current  coming  from  the  battery  (which  I  * 
compose  generally  of  three  or  four  ^ood  elements)  is  intro- 
duced at  the  conducting  screw  near  6,  wherefrom  it  proceed* 
to  the  quicksilver,  the  movable  angle,  the  platina  plate  and 
the  complementary  telegraph  to  the  conducting  screw  s^ 
From  here  it  goes  through  the  conductor  to  the  other  station 
B,  and  from  there  returns  to  the  battery. 

"  The  apparatus  B,  a  sonorous  box,  on  the  cover  of  which 
is  fixed  the  wire  spiral  with  the  steel  axis,  which  will  be 
magnetic  when  the  current  goes  through  the  spiral.  A 
second  little  box  is  fixed  on  the  first  one,  and  laid  down  on 
the  steel  axis  to  increase  the  intensity  of  the  reproduced 
sounds.  On  the  small  side  of  the  lower  box  you  will  find 
the  corresponding  part  of  the  complementary  telegraph. 

"If  a  person  sings  at  the  station  A,  in  the  tube  x,  the  vibra- 
tions of  air  will  pass  into  the  box  and  move  the  membrane 
above,  thereby  the  platina  foot  c  of  the  movable  angle  will  be 
lifted  up,  and  thus  will  open  the  stream  at  every  condensa- 
tion of  air  in  the  box.  The  stream  will  be  re-established  at 
every  rarefaction.  In  this  manner  the  steel  axis  at  station  B 
will  be  magnetic  once  for  every  full  vibration,  and,  as  mag- 
netism never  enters  nor  leaves  a  metal  without  disturbing 
the  equilibrium  of  the  atoms,  the  steel  axis  at  station  B 
must  repeat  the  vibrations  at  station  A,  and  then  reproduce 
the  sounds  which  cause  them.  Any  sound  will  be  repro- 
duced if  strong  enough  to  set  the  membrane  in  motion. 

"  The  little  telegraph  which  you  find  on  the  side  of  the 
apparatus  is  very  useful  and  agreeable  for  to  give  signals  be- 
tween both  of  the  correspondents.    At  every  opening  of  the 
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stream,  and  next  following  shutting,  the  station  A  will  hear 
a  little  clap,  produced  by  the  attraction  of  the  steel  spring. 
Another  little  clap  will  be  heard  at  station  B  in  the  wire 
spiral.  By  multiplying  the  claps  and  producing  them  in 
different  measures,  you  will  be  able  as  >vell  as  I  am  to  get 
understood  by  your  correspondent. 

^'  I  am  to  end,  sir,  and  I  hope  that  what  I  said  will  be  suffi* 
cient  to  have  a  first  try ;  afterwards  you  will  get  on  quite 
alone.  I  am,  sir, 

"  Your  most  obedient  servant, 

"PH.  REIS. 
"  Fbibdrichsdorf,  18-7-68. 
«  To  Mr.  William  Ladd." 

BRITISH   ASSOCIATION   REPORT   ON  REIS. 

Heport  of  the  Thirty-third  Meeting  of  the  British  Association 
for  the  Advancement  of  Science^  in  August  and  September ^  1863^ 
published  1864^ 

On  an  Acoustic  Telegraphy  by  W.  Ladd. 

**  This  instrument  consists  essentially  of  two  distinct  pieces 
of  apparatus ;  that  for  transmitting  the  signal  has  a  small 
mouthpiece.  On  the  right-hand  side  there  is  a  finger  key 
forming  part  of  the  circuit,  and  an  electro-magnet,  with  a 
vibrating  armature  and  binding  screw  to  connect  with  one 
of  the  line-wires.  Within  a  case  under  a  glass  cover  is  an 
elastic  membrane,  in  the  centre  of  which  is  fixed  a  platinum 
plate  in  connection  with  the  finger  key.  A  like  piece  of 
angular  metal  resting  on  three  pins  is  so  placed  that  the  pin 
at  the  angle  rests  on  the  plate  in  the  centre  of  the  membrane,. 
the  other  two  resting  in  cups  on  its  edge  so  as  to  allow  a 
free  motion  on  the  points.  In  the  body  of  the  receiver  box 
is  suspended  a  soft-iron  core  surrounded  by  a  coil  of  silk- 
covered  wire,  one  end  of  which  is  in  connection  with  a  finger 
key  and  the  other  with  the  binding  screw.  The  method  of 
producing  sound  in  the  receiving  instrument  depends  upon 
the  fact  that  at  the  moment  of  magnetizing  or  demagnetizing 
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a  piece  of  iron,  there  is  an  alteration  in  the  arrangement  of 
the  particles  which  gives  rise  to  a  slight  ticking  noise. 
Having  connected  the  transmitter  by  means  of  an  insulated 
wire  with  the  receiver,  and  the  binding  screws  having  been 
brought  in  connection  with  a  battery  of  three  or  four  ele- 
ments, if  the  finger  key  on  the  transmitter  be  pressed  the 
person  at  the  receiving  station  hears  the  ticking  noise.  To 
•convey  a  musical  note  or  sound  the  operator  places  his  mouth 
to  the  tube  in  front  of  the  instrument  and  sings  a  note,  when 
immediately  the  membrane  begins  vibrating  in  accordance 
with  the  note  sounded,  and  at  each  vibration  breaks  contact 
between  the  pin  and  plate  in  its  centre.  This  forming  part 
of  the  circuit  causes  the  iron  core  in  the  receiving  instrument 
to  be  magnetized  and  demagnetized  a  number  of  times  equal 
to  the  number  of  vibrations  of  the  membrane,  and  so  con- 
veys to  the  receiver  an  impression  of  a  musical  sound.  The 
finger  keys  and  small  magnet  at  the  sides  of  the  instruments 
are  for  the  purpose  of  varying  the  methods  of  communica- 
tion by  the  combination  of  single  sounds,  and  can  also  be 
used  with  the  other  parts  for  the  purpose  of  regulating 'the 
lengths  of  the  notes  and  dividing  them  into  varying  portions, 
so  as  to  form  a  sound  alpha]>et,  somewhat  similar  to  the 
signals  written  by  Morse's  telegraph." 

PROSPBOTUS   OF   MR.    ALBERT. 

J.  Wilh.  Albert, 
Mechanician, 
Frankfort-on-the-Main. 
Frankfort- A-M.,  August,  1868. 

"Sir: — ^I  take  the  liberty  of  sending  you  the  accompany- 
ing prospectus,  begging  you  to  give  it  your  kind  attention ; 
it  relates  to  the  very  interesting  apparatus  of  Mr.  Beis,  for 
the  production  of  tones  with  the  aid  of  galvanism : 

THE   TELEPHONE. 

"  This  apparatus,  which  can  be  had  through  me,  is  at  all 
times  exhibited  for  inspection  in  my  warehouse,  and  besides 
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I  am  quite  willing  to  give  every  informatiou  regarding  it. 
My  warehouse  of  physical,  optical,  and  chemical  instruments 
and  apparatus  is  now:  Nene  Mainzerstrasse-No.  84  AM. 
Taunusthor,  only  three  minutes'  walk  from  the  several  rail- 
road stations,  and  therefore  may  be  visited  by  any  one,  how- 
ever short  his  stay  in  Frankfort  may  be." 
"Awaiting  your  kind  order,  I  am, 

"  Respectfully  yours, 

«J.  WILH.  ALBERT." 

CIRCULAR  OP  REIS  OP  AUGUST,  1868. 

(This  is  on  the  same  sheet  of  paper  as  the  foregoing.) 

"Sir  : — ^Having succeeded  two  years  ago  in  demonstrating 
the  possibility  of  reproducing  tones  with  the  aid  of  the  gal- 
vanic current,  and  in  manufacturing  an  apparatus  for  that 
purpose,  the  subject  has  been  so  highly  appreciated  by  the 
most  renowned  men  of  science,  and  I  have  received  so  many 
encouragements,  that  I  have  striven  since  that  time  to  im- 
prove my  originally  very  imperfect  apparatus,  in  order  to 
give  to  others  also  the  facility  of  experimenting. 

"  I  am  now  able  to  offer  an  apparatus  which  satisfies  my 
expectations,  and  with  which  every  physicist  will  succeed  in 
repeating  these  interesting  experiments  regarding  the  repro- 
duction of  tone  (Tonreproduction)  at  distant  stations. 

"  I  believe  that  it  is  the  wish  of  many  that  these  instru- 
ments should  come  into  the  possession  of  laboratories ;  as, 
however,  their  manufacture  demands  a  complete  knowledge 
of  the  leading  principles,  and  a  great  experience  in  this 
matter,  I  have  resolved  to  make  the  most  important  part 
myself,  and  to  intrust  to  the  mechanician  only  the  secondary 
parts  and  the  external  outfit.  Mr.  J.  Wilh.  Albert,  mechani- 
cian at  Frankfort-on-the-Main,  is  commissioned  to  sell  them. 
I  have  enabled  him  to  offer  them  at  the  prices  of  21  and  14 
florins  (12  and  8  Prussian  thalers)  in  two  qualities,  which 
differ  only  in  the  external  outfit.  The  instruments  can  also 
be  had  directly  from  me  at  the  same  price,  by  cash  payment. 
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Every  apparatus  is  examined  by  me  before  being  shipped, 
and  has  attached  my  name,  the  serial  number,  and  the  date 
•of  construction. 

"  Friedrichsdorf  b.  Homburg,  v.  d.  Hohe, 
"  August,  1863. 

"PHIL.  REIS, 
Teacher  at  L.  F.  Gamier^s  Boys*  Institute" 

In  manuscript,  on  the  foregoing,  is  the  following : 

"  Descriptions  of  the  above  are  to  be  found  in  Miiller-Pou- 

illet's  Lehrbuch  der  Physik  Braunschweig,  Vieweg  &  Son ; 

Pisko,  die  Neueren  Apparate  der  Akustik,  Wien,  Gerold's 

Son ;  1865. 
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(This  and  the  foregoing  are  on  two  similar  printed  sheets.) 

"  The  apparatus  consists  of  two  parts,  as  may  be  seen  in 
the  woodcuts  above,  the  telephone  proper  A,  and  the  repro- 
ducing apparatus  C.  These  two  parts  are  to  be  placed  at 
such  a  distance  from  each  other  that  singing  or  the  sound  of 
a  musical  instrument  can  be  heard  in  no  other  manner  except 
through  the  apparatus  from  one  station  to  another. 

"  Both  parts  are  connected  with  each  other,  and  with  the 
battery  B,  the  same  as  in  an  ordinary  telegraph.  The  bat- 
tery must  be  sufficient  to  produce  at  station  A  the  attraction 
of  the  armature  of  the  electro-magnet  placed  at  one  side 
(three  or  four  six-inch  Bunsen  cells  are  sufficient  for  several 
hundred  feet  of  distance). 

"  The  galvanic  current  then  goes  from  B  to  the  binding 
post  dj  from  there  through  the  copper  strip,  to  the  platina 
disc  in  the  centre  of  the  membrane,  then  through  the  foot  c^ 
of  the  angle  towards  the  binding  post  B,  in  the  small  hollow 
of  lohich  a  drop  of  quicksilver  is  inserted.  From  here  the  cur- 
rent goes  through  the  small  telegraph  apparatus  ef;  then  to 
the  key  of  the  station  C,  and  through  the  coil  surrounding  i 
back  to  B. 
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"If,  now  sufficiently  strong  tones  are  produced  before  the 
mouthpiece,  their  vibrations  will  put  in  motion  the  mem- 
brane and  the  angular  little,  hammed  [winkelformige  Ham- 
merchen]  which  lies  on  it;  for  every  full  vibration  the  circuit 
is  once  opened  and  again  closed  [einmal  geoffnet  und  wieder 
geschlossen],  and  thereby  are  produced  at  station  C  in  the 
core  of  the  coil,  just  the  same  number  of  vibrations  [ebenso- 
viele  schwingungen  hervorgebracht]  which  are  there  per- 
ceived as  tones  or  as  combinations  of  tones  [Accords],  By 
placing  the  cover  tightly  over  the  axis  of  the  coil  the  tones 
at  C  are  greatly  strengthened.  Besides  the  human  voice 
[Menschenstimme]  there  can  be  reproduced  (according  to  my 
experience)  just  as  well  the  tones  [Tone]  of  good  organ  pipes 
from  F  to  C  and  those  of  the  piano ;  to  that  end  the  box  a 
must  be  placed  on  the  sounding  board  of  the  piano ;  out  of 
thirteen  chords  a  skilled  experimenter  could  make  out  ten 
clearly.  The  telegraph  apparatus  placed  on  one  side  is  evi- 
dently unnecessary  for  the  reproduction  of  tones,  but  it  is  a 
very  useful  addition  for  convenient  experimenting.  With 
its  aid  it  is  possible  to  easily  and  surely  make  one's  self  in- 
telligible [sich  verstandigen]  with  the  person  at  the  other 
station. 

"This  may  be  done  somewhat  in  the  following  simple 
manner:  After  the  apparatus  has  been  put  up  completely, 
one  satisfies  one*s  self  of  the  continuity  of  the  connection  and 
the  strength  of  the  battery  by  opening  and  closing  the  cir- 
cuit whereby  at  A  is  heard  a  striking  of  the  armature,  and 
at  C  a  very  perceptible  ticking  of  the  coil. 

"  By  a  quick  succession  of  makes  and  breaks  at  A,  C  is 
asked  whether  he  is  ready  for  experimenting,  whereupon  C 
answers  in  the  same  manner. 

"  By  agreement  between  the  two  stations  simple  signals 
•can  be  given  by  opening  and  closing  the  circuit  1,  2,  3,  or  4 
times,  e.  ^.,  one  stroke — sing;  two  strokes — speak,  etc. 

"  I  telegraph  words  by  numbering  the  letters  of  the  alpha- 
i)et  and  communicating  their  numbers. 
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"1  stroke   A, 

2  strokes  B, 

3  strokes  C, 

4  strokes  D, 

5  strokes  E,  etc. 

"  Z  would  consequently  be  indicated  by  25  strokes. 
"  But  these  numbers  of  strokes  would  take  too  much  time- 
and  not  be  sure  in  counting.     Therefore  I  put  a  dactyl  for 
every  5  strokes,  hence 
"— TJUforE, 

"  U  XT  and  1  stroke  for  F,  etc.  . 
«Z:—UIT—mJ—UU—UU—UU,  which  is  quicker,  and 
more  easily  executed  and  better  understood. 

"  Still  better  is  it  to  indicate  the  letters  by  numbers  which 
are  in  inverse  proportion  to  the  frequency  of  their  occur- 
rence. 

"  9  August,  1863,  Friedrichsdorf,  b  Homburg,  v.  d.  Hohe- 

"  PHIL.  REIS, 
*^  Teacher  of  A.  L.  Gamier^ s  Boys*  Institute." 

BOTTGER'S   account   of   REIS'   IMPROVED 

APPARATUS. 

Dingier^ s  Polytechnic  Journal^  Vol.  169yp,  399.    .  Concerning- 
the  Improved  Telephone. 

"  In  the  meeting  of  the  Physical  Society,  held  on  July  4. 
at  Frankfort-a-M,  a  member  of  the  society,  Mr.  Philip  Reis? 
from  Friedrichsdorf,  near  Homburg  before  the  Heights, 
exhibited  some  of  his  improved  telephones  (Apparatus  for 
the  Reproduction  of  Tones  at  any  desired  distance  by  means 
of  the  Galvanic  Current).  It  is  two  years  since  Mr.  Reis 
first  gave  publicity  to  his  apparatus,  and  although  the  per- 
formances of  the  same  in  their  simple  primitive  form  were 
astonishing,  yet  they  had  this  great  defect,  that  experiment- 
ing with  the  same  was  possible  only  for  the  inventor.  The 
instruments  exhibited  in  the  above-mentioned  meeting 
scarcely  reminded  one  of  the  earlier  forms. 
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"Mr.  Reis  has  Btriven  to  give  the  same  a  form. pleasing  to 
the  eye,  so  that  they  now  will  worthily  fill  a  place  in  every 
physical  cabinet.  This  new  apparatus  can  now  be  easily 
Managed  (worked)  by  every  one,  and  works  with  great  cer- 
tainty. Melodies  sung  quite  lightly  at  a  distance  of  about 
three  hundred  feet  were  reproduced  by  the  instrument  set 
^P  inuch  more  distinctly  than  formerly.  The  musical  scale 
^^  especially  sharply  reproduced. 

The  experimenters  could  even  reproduce  words,  although, 
'^j^^d,  only  such  as  had  been  often  heard  by  them. 

■tu  order  now  that  others,  less  experienced,  may  be  able 
to  even  make  themselves  understood  through  the  apparatus, 
the  inventor  has  fixed  at  the  side  of  the  same  a  small,  yet, 
according  to  his  explanation,  entirely  sufficient  arrangement, 
whose  speed  of  communication  indeed  is  not  so  great  as  that 
of  the  more  recent  telegraphs,  but  which  works  very  surely, 
and  assumes  no  especial  skill  in  the  person  working  it.  We 
would  call  the  attention  of  gentlemen  busying  themselves 
with  physics  to  the  fact  that  the  inventor  now  has  this  inter- 
esting apparatus  manufactured  for  sale  under  his  supervision 
(the  principal  [important]  parts  he  makes  himself),  and  the 
same  can  be  had  of  him  directly  or  through  the  instrument 
maker,  Wilhelm  Albert,  at  Frankfort-on-the-Main,  in  two 
qualities,  differing  only  in  outward  finish,  at  14  and  21 
florins,  respectively  (Bottger's  Polytechn.  Notizblatt,  1863, 
Xo.  15)." 

RBIS'  IMPROVED  APPARATL:S. 

Die  Fortschritteder  Physik,  Berlin^  1863^  j^.  96. 

PL  Reis^  Improved  Telephone  {Dingier y  CLXIX^  399). 

"Herr  Reis  is  said  to  have  improved,  quite  essentially,  his 
telephone.  With  the  former  instrument,  experimentation 
was  possible  at  the  hands  of  the  inventor  himself,  only. 

"The  instrument  (to  be  had  at  Albert's, in Frankfurt-a-M, 
for  14-21  fl.)  has  now,  it  is  reported,  a  shape  more  pleasing 
to  the  eye,  and  can  be  operated  easily  by  any  one.  At  a  dis- 
tance of  300  feet  tunes  were  reproduced  far  more  distinctly 

H 
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than  ever  before.  The  scales  are  reproduced  with  peculiar 
precision.  The  experimenters  were  able  even  to  communi- 
cate words,  only  such,  however,  as  had  been  already  often 
heard  by  them." 

GARTENLAUBB  REIS'  IMPROVED  APPARATUS. 

{The  "  Gartenlaube,''  No.  61,  December ^  186S.) 

The  Musical  Telegraph. 

"  The  surprising  results  in  telegraphing  have  often  excited 
the  question  whether  it  may  not  be  possible  to  communicate 
the  language  of  sound  itself  to  a  distance.  The  trials  made 
in  this  direction  had  till  now  produced  no  satisfactorj" 
results,  because  the  vibrations  of  sound-conducting  bodies 
soon  diminish  so  much  in  force  that  they  are  no  more  per- 
ceptible for  our  senses. 

"  People,  perhaps,  had  already  thought  of  a  reproduction 
of  sound  at  certain  distances  with  the  aid  of  the  electric  cur- 
rent, but  those  who  have  been  the  best  fitted  to  attack  the 
question  by  their  knowledge  and  resources,  were  the  ones 
who  doubted  the  most  of  a  practical  solution  of  that  ques- 
tion. Those  who  are  but  superficially  acquainted  with 
natural  science  do  not  see  the  many  difliculties  this  problem 
ofiers,  if  they  are  at  all  acquainted  with  it.  Thus,  about 
-eleven  years  ago,  a  young  man,  Mr.  Philip  Reis,  at  present 
teacher  of  natural  science  at  the  Gamier  Institute  for  Boys 
at  Friedrichsdorf,  near  Homburg,  had  the  hardihood  to  work 
xit  the  solution  of  this  problem.  But  soon  he  was  obliged  to 
desist  from  it  because  his  very  first  efibrt  seemed  to  convince 
him  of  the  impossibility  of  a  solution.  Later,  however, 
after  further  studies  and  many  experiments,  he  saw  that  his 
first  effort  was  but  a  rudimentary  one,  and  by  no  means 
convincing.  However,  he  did  not  recommence  to  attack  the 
question  seriously  for  some  time,  not  feeling  himself  strong 
enough  to  vanquish  the  obstacles  on  his  road,  although  he 
never  banished  his  early  idea  entirely  from  his  thoughts. 
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**  How  can  a  single  instrument  reproduce  simultaneously 

*the  combined  effects  of  all  the  organs  active  in  human 

speech? '    This  seemed  to  him  the  chief  question.   Later  he 

put  this  question  more  methodically :  '  How  does  our  ear 

perceive  the  composite  vibrations  of  all  the  organs  of  speech 

acting  at  the  same  time  ? '  or,   expressed  more  generally, 

*Ho\v  do  we  perceive  the  vibrations  of  several  bodies  sound- 

^g  simultaneously  ? ' 

"  If  we  throw  a  stone  into  quiet  water  there  are  produced 
on  the  surface  uniform  waves,  which  progress  symmetrically 
outward ;  the  further  they  go  the  weaker  they  become,  till 
^^Qy  finally  disappear. 

*'  It  is  quite  similar  with  that  what  we  call  sound  and  tone. 
-^  body  made  to  vibrate  through  any  impulse  affects  the  sur- 
^^nding  air,  and  causes  waves  in  it,  which  follow  each  other 
^^  the  same  rate  as  the  vibrations  of  the  body.     As  those 
^^gs  on  the  water  consist  in  swellings  and  depressions,  so 
also  the  vibrations  of  the  air  consist  of  alternate  condensa- 
tions and  rarefactions.     If  they  reach  our  ear,  every  conden- 
^tion  presses  the  tympanum  towards  the  interior  of  the 
^^it^',  and  puts  in  motion  the  adjacent  group  of  small  bones 
v^ieh  communicates  the  motion  to  the  liquid  of  the  cochlea, 
^[  ^'tich  the  auditory  nerves  terminate.     The  latter  arc  ex- 
CSXji^  and  produce  the  sensation  of  sound. 

^*  Xow,  if  the  waves  of  vibration  follow  regularly  and  with 
a  certain  swiftness  (sixteen  in  the  second  at  least),  we  shall 
bave  the  sensation  of  a  musical  tone.  The  latter  is  the  higher; 
the  quicker  the  condensations  follow  each  other  and  the 
louder,  the  stronger  or  higher  the  waves  rise,  as  it  were. 

"  Our  ear  cannot  perceive  anything  except  condensations 
and  rarefactions,  wave  crests  and  wave  hollows.  And, never- 
theless, we  receive  the  most  varied  auditory  impressions,  we 
distinguish  the  sound  of  the  voices,  we  hear  at  the  same 
time  in  quite  different  directions  and  can  distinguish  the  dif- 
ferent sources ;  nay,  in  a  complete  large  orchestra,  each  of  the 
numerous  instruments  is  specially  noticed  by  its  j  eculiar 
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sound,  SO  that  we  decompose  at  every  moment  the  total  im- 
pression into  its  several  parts,  according  to  the  height  and 
depth,  strength  and  weakness,  or  according  to  the  timbre 
(or  quality)  [KlangfarbeJ. 

"  Referring  to  our  simile,  this  is  about  the  same  as  if  we 
throw  two  or  more  stones  at  different  places  into  a  calm  pond. 
The  wave  lines  cross  each  other,  strengthen  each  other  at 
some  points,  weaken  each  other  at  others,  and  the  surface 
has  a  ruffled,  hillocked  aspect.  But,  nevertheless,  our  eye 
can  detect  the  different  systems  of  rings,  and  can  trace  them 
back  to  their  several  causes.  If  we  succeed  in  transmitting 
with  the  galvanic  current  the  oscillations  of  a  sounding  body 
to  a  distance,  so  that  there  another  body  is  put  to  equally 
rapid  and,  in  respect  to  each  other,  equally  strong  oscilla- 
tions, the  problem  of  '  telephoning '  is  solved. 

y  For  then  exactly  the  same  phenomena  of  waves  are  called 
forth  on  the  distant  points  as  the  ear  receives  at  the  place  of 
origin  ;  therefore  they  also  must  make  the  same  impression. 
The  ear  will  distinguish  at  the  distant  points,  not  only  the 
single  tones,  according  to  their  varying  height  and  depth, 
but  also  to  the  proportionate  force  of  the  vibrations,  and  not 
only  single  melodies,  but  the  performance  of  a  whole  orches- 
tra ;  yes,  even  speech  must  be  heard  at  the  same  time  in 
l^laces  very  distant  from  each  other.  Mr.  Reis  was  the  first 
one  to  prove  by  experiments  the  possibility  of  solving  this 
problem.  He  has  succeeded  in  constructing  an  apparatus  to 
which  he  gives  the  name  Telephone^  and  which  enables  one 
to  reproduce  tones,  with  the  aid  of  electricity,  at  any  given 
distance.  Already,  in  October,  1861,  he  made  rather  success- 
ful experiments  w^ith  a  very  simple,  rudely-made  apparatus, 
before  a  numerous  audience  at  Frankfort,  On  July  4,  of  the 
present  year,  he  presented  an  essentially  improved  apparatus 
at  an  assembly  of  the  '  Physical  Union,'  which  transmitted 
by  closed  doors  and  windows  a  melody  sung,  moderately 
loud,  to  a  distance  of  about  three  hundred  feet,  so  that  it 
could  he  heard  plainly. 
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"  In  order  to  give  an  opportunity  to  larger  circles,  especially 
to  scientific  men,  to  convince  themselves  of  the  efficiency  of 
this  essentially  improved  apparatus,  Prof.  Bottger,  of  Frank- 
fort-a-M.,  made  lately  (at  an  assembly  of  German  physicists 
and  doctors  in  Stettin,  in  the  sectional  meetings  for  natural 
sciences)  several  experiments  which  certainly  would  have 
been  crowned  with  still  more  success  if  the  hall  in  which  the 
session  was  held  had  been  located  in  a  less  noisy  part  of  the 
city  and  filled  with  a  less  numerous  audience.- 

"Although,  for  the  present,  we  are  not  so  far  along  as  to 
be  able  to  converse  with  a  friend  at  a  distance  o{  several 
hundred  miles,  so  much  at  least  is  certain,  that  with  the  aid 
of  the  telephone,  songs  of  all  kinds,  melodies,  especially  in  the 
middle  registers,  can  be  reproduced  most  clearly  at  unlimited 
distances.  These  wonderful  results  are  obtained  with  the 
following  simple  apparatus,  which  we  show  here  in  one- 
fourth  of  its  size. 

**A  small  box  A  (the  telephone  proper),  a  kind  of  hollow 
cube  has  a  mouthpiece  S  on  the  front  side,  and  a  somewhat 
smaller  opening  on  the  upper  side  of  the  box.     The  latter  is 
closed  with  a  fine  membrane  (skin  from  the  intestines  of  a 
^^g)  tightly  stretched.     A  narrow  strip  of  platina  m,  con- 
fleeted  with  the  screw  post  rf,  touches  directly  the  membrane 
^^  Its  centre ;  a  slender  platina  point  i,  attached  to  the  angle 
^^y  touches  the  strip  of  platina  which  rests  on  the  membrane. 
^^  One  sings  into  the  mouthpiece  S  (by  filling  the  same 
^^ireljr  with  the  mouth),  the  thin  membrane  vibrates  and 
®  attached  platina  strip  receives  likewise  a  vibrating  motion, 

**iat  it  is  alternately  pressed  against  and  leaves  the  platina 
point  /c. 

^rom  the  binding  post  d  which  communicates  with  the 

^    ^.^^^a  strip  resting  on  the  membrane,  a  conducting  wire  is 

{  K^^^^  with  one  of  the  poles  of  a.  galvanic  battery  B 

^-    ^Ut  three  to  four  six-inch  Bunsen  elements),  and  then  the 

?^^i*icity  is  led  through  a  wire  attached  to  the  second  pole 

*ti^  battery  to  the  distant  station  C ;  there  at  i  it  passes 
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through  a  coil  1 1  formed  of  copper  wire  covered  with  silk 
thread,  then  back  again  to  screw/,  and  there  to  the  platina 
point  L  At  every  vibration  of  the  membrane  an  interrup- 
tion of  the  electric  current  [Unterbrechung  des  electrischen 
Stromes]  takes  place  by  the  platina  point  parting  from  the 
platina  strip. 

"Within  the  wire  coil  at  station  C  is  a  thin  iron  wire  (a 
strong  knitting  needle)  which  is  about  ten  inches  long,  and 
which,  with  its  two  ends  projecting  out  of  the  coil  for  about 
two  inches,  each  rests  on  two  bridges  of  a  sounding-box.  Thi& 
is  the  reproducing  apparatus. 

"At  every  interruption  of  the  current  [Unterbrechung  des 
Stromes)  in  the  coil  the  iron  rod  is  made  to  vibrate.  If  the 
motions  follow  with  a  certain  rapidity  they  produce  a  tone 
.which  is  rendered  audible  by  the  sounding  box.  As  the  rate 
of  the  interruptions  depends  on  the  pitch  of  the  tone  that  has 
been  sung  into  the  mouthpiece,  the  same  tone  is  sounded 
with  the  same  pitch  from  the  sounding-box.  The  length  of 
the  circuit  has  no  influence  upon  this.  It  is  true  the  electric 
current  loses  force  the  farther  it  goes,  but  there  is  no  reason 
why  relays  should  not  be  emploj-ed,  the  same  as  in  telegraph- 
ing, and  with  their  aid  any  number  of  reproducing  appa- 
ratuses be  set  into  simultaneous  vibrations.  Mr.  Reis-  has 
endeavored  to  give  to  bis  improved  apparatus  a  form  which 
should  also  be  pleasing  to  the  eye,  so  that  it  might  fill 
worthily  its  place  in  any  physical  ]aborator3^  He  has 
applied,  moreover,  to  the  side  of  the  telephone,,  as  well  as  to 
the  reproducing  apparatus,  a  small  telegraph  arrangement, 
which  is  a  very  good  addition  for  convenient  experimenting. 
(It  is  indicated  in  the  drawing  by  the  letters  e  fh  g).  By 
alternately  opening  and  closing  the  circuit  with  the  key  e  or 
h  the  most  varied  signals  may  be  given  after  mutual  agree- 
ment ;  for  instance,  if  one  is  ready  for  singing ;  if  everything 
has  been  understood ;  whether  one  should  stop  singing  or 
commence  anew,  etc. 

"  ilr.  Reis  himself  manufactures  the  principal  parts  of  the 
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telephone,  for  which  no  small  amount  of  physical  knowledge 

and  experience  is  necessary.    The  mechanician,  Wilhelm 

Albert,  at  Frankfort,  is  charged  with  manufacturing  the  less 

important  parts  and  the  external  outfit,  as  well  as  with  the 

sale  of  the  instrument  at  a  low  price." 


kuhn's  description  of  reis. 


Handbach    der   Angewandten    Elektridtatslehre^  Von  Karl 
Kuhn,  1865,  pp.  1017-1021. 

"  The  experiments  made  by  Reis  in  Frankfurt-a-M,  on  the 
26th  October,  1861,  have  proved,  however,  that  when  the 
breaks  of  the  current  [Stromunterbrechungen]  follow  each 
other  almost  continuously  and  very  quickly  in  a  coil  provided 
with  a  thin  iron  core,  the  iron  wire  can  enter  into  longitudi- 
nal vibrations,  and  in  this  way  be  enabled  to  reproduce  sounds 
of  different  pitch.    An  exact  reproduction  of  the  sounds  does 
^Jot  take  place,  however,  but  only  an  imitation ;  for  this 
^ason  it  cannot  be  questioned  here  of  tmnsverse  vibrations 
/^/^nsversal  Schwingungen].     A  phenomenon  [Erscheinung] 
^as  otherwise  been  heard  of,  which  belon2:3  to  the  afore-men- 
Cloned  class,  in  which  the  intensity  and  the  timbre  [Klang] 
^'  the   sound  accompanying  it  (the   phenomenon)  depend 
^^^^^g  other  things  on  the  strength  of  the  current  [Strom 
'*^  **rk:e"]  and  on  the  number  of  breaks  of  the  same,  and  in 
aieh^  AS  it  seems,  the  pitch  of  the  tones  also  can  vary  under 
Querent  circumstances.     We  can,  however,  hardly  imagine 
^  ^^tat  arrangements  it  could  be  feasible  to  coax  tones  of 
^^'  given  height  or  depth  out  of  an  iron  or  metal  tube  split 
^He  side,  while  it  (the  tube)  is  affected  by  the  alternate 
^'^'^t^ts  of  an  induction  apparatus  the  coil  (Rolle)  of  which 
-    *'^Unds  it.    Yet  the  possibility  cannot  be  controverted 
.  ^    the  principle  of  Neef  s  circuit-breaker  [Unterbrecher] 
^   ?*^^  contribute  to  the  solution  of  the  problem  in  question. 
^^^  been  employed  for  local  purposes,  either  with  or  with- 
.  -^Modifications,  in  the  study  and  investigation  of  acoustic 
P^^tiomena*     Thus  Petrina  has  used  the  principle  of  K'eef  s 


188  TELEPHONE  CASES.  [Sup.  Ct. 

Statement  of  the  case. 

circuit-breaker  [Unterbrecher]  for  his'  electric  haniionica  in 
this  way — that  instead  of  the  Neef  hammer  a  little  rod  was 
chosen,  the  transverse  vibrations  of  which  rendered  the  tone. 
*  There  are  four  little  rods  of  various  lengths  side  by  side, 
the  motions  of  which  are  checked  by  means  of  levers  man- 
aged by  finger  keys.'  That  principle  was  used  previously 
by  Dove,  in  a  modified  manner,  to  set  strained  strings  and 
elastic  springs  into  acoustic  vibrations  of  constant  amplitude 
by  means  of  an  electric  magnet,  and,  in  this  waj',  to  be  en- 
abled to  investigate  constant  tones.  It  appears  from  Legat's 
published  communications  that  *  the  ideas  submitted  by  Ph. 
Reis  of  Friedrichsdorf  in  the  Physical  Society  and  in  the 
meetings  of  the  German  Hochstift  in  Frankfurt-a-M,  about 
the  reproduction  of  sounds  by  means  of  electricity,'  referred 
to  arrangements  of  a  similar  kind.  Legat  mentions  in  his 
paper  all  that  has  been  done  thus  far  towards  the  realization 
of  that  project,  and  we  borrow  from  it  that  part  only  which 
throws  some  light  on  the  construction  of  a  telegraphic  appa- 
ratus with  which  it  is  said  to  be  possible  to  produce  vibrations 
and  make  sounds  in  any  desired  manner,  and  through  which 
the  employment  of  electricity  is  said  to  make  it  feasible  to 
bring  forth  at  any  given  distance  vibrations  similar  to  the 
first  produced  ones,  and  in  this  way  to  reproduce  at  a  certain 
place  tones  originally  produced  at  another  place.  • 

"  This  apparatus  is  composed  of  a  transmitter  and  of  a 
receiver.     (See  cut  ante^  page  188.) 

"  The  transmitter  consists  in  a  conical  tube  a  b  about  15 
centimetres  long,  10  centimetres  at  the  front,  4  centimetres 
at  the  back  opening ;  the  choice  of  the  material  as  well  as  a 
greater  length  is  indifferent ;  a  greater  width,  on  the  contrary, 
is  disadvantageous ;  the  surface  of  the  interior  must  be  as 
smooth  as  possible.  The  narrower  back  opening  is  closed  by 
a  membrane  of  collodion  o,  and  on  the  middle  of  the  circular 
surface  formed  by  this  membrane  rests  one  end  c  of  lever  ccf, 
the  fulcrum  of  which  is  held  by  a  support  and  remains  con- 
nected with  the  metallic  circuit.     This  lever,  one  arm  <?  e  of 
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which  must  be  considerably  longer  than  e  rf,  should  be  as 
light  as  possible,  so  as  to  follow  easily  the  motions  of  the 
membrane,  as  an  uncertain  obedience  [folgen]  on  part  of  lever 
erf  would  produce  imperfect  tones  at  the  receiving  station. 
In  the  state  of  rest,  the  contact  ^  jr  is  shut  and  a  weak  spring 
n  holds  the  lever  fast  at  rest.    On  the  metallic  support  / 
which  is  connected  with  one  of  the  poles  of  the  battery  is  a 
spring  g^  with  a  contact  which  touches  the  contact  of  lever 
<?  rf  at  rf,  and  the  position  of  which  is  regulated  by  screw  h  ; 
over  tube  a  &  a  disc  must  be  placed  which  encircles  the  outer 
circumference  of  the  tube  closely,  so  that  the  efficacy  of  the 
apparatus  may  not  be  impaired  through  the  eftect  of  the  air- 
waves coming  round  and  striking  against  the  rear  end.     This 
disc  at  right  angles  with   longitudinal   axis  of  the   tube 
measures  about  fifty  (?)  centimetres  in  diameter.    The  receiver 
(Pig.  505)  consists  of  an  electro-magnet  m  m  which  rests  on 
a  sounding-board,  and  the  coil  of  which  is  in  connection  with 
the  metallic  conductors,  and  with  the  ground.     Opposite  the 
electro-magnet  is  an  armature  connected  with  a  lever  as  long 
as  Dossible,  but  light  and  broad,  which  latter,  with  the  arma- 
ture, is  fastened  pendulum-like  on  the  support  k.    Its  motions 
are  regulated  through  screw  I  or  spring  o.     *In  order  to 
increase  the  efficacy  of  the  apparatus,  this  receiver  can  be 
placed  in  one  focus  of  an  ellipsoidal  enclosing  box  of  suitable 
size,  while  the  ear  of  the  hearer  is  placed  at  the  other  focus.* 
The  working  of  the  two  apparatuses  (the  mode  of  connection 
of  which  is  visible  in  the  woodcuts),  the  transmitter  being 
placed  at  one  station,  and  the  receiver  at  the  other,  is  as 
follows :     By  speaking,  singing,  or  the  intromission  of  instru- 
mental sounds  into  tube  a  6,  in  consequence  of  the  conden- 
sation and  rarefaction  of  the  column  of  air,  a  motion  of  the 
membrane  c  corresponding  to  these  changes  is  brought  about. 
I^ever  c  d  follows  the  motions  of  the  membrane,  and  opens  or 
closes  the  circuit,  accordins:  as  a  condensation  or  a  rarefaction 
of  the  air  inside  takes  place.     As  a  consequence  the  electro- 
magnet m  in  (Fig.  505)  is  correspondingly  demagnetized  or 
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magnetized,  and  the  armature  affixed  to  it  (as  well  as  the 
armature  lever)  is  set  into  similar  vibrations  as  the  membrane- 
of  the  transmitter.  Through  lever  i  connected  with  the 
armature,  similar  vibrations  are  communicated  to  the  sur- 
rounding air  find  (the  increasing  eiFect  of  the  sounding-board 
helping)  the  tones  so  produced  finally  reach  the  ear  of  the 
listener.  In  respect  to  the  operations  of  this  apparatus,  the 
author  remarks  that  the  receiver  does  reproduce  the  exact 
number  of  the  original  vibrations,  but  that  a  reproductioa 
of  the  original  intensity  has  not  yet  been  attained.  For  that 
reason,  it  is  added,  small  difterences  in  the  vibrations  are 
appreciated  with  difficulty,  and  in  the  practical  experiments 
made  thus  far,  it  was  possible  to  transmit  with  astonishing 
faithfulness  chords,  airs,  etc.,  whilst  in  reading,  speaking,  etc.,. 
single  words  were  more  indistinctly  heard.  The  apparatus 
lust  described  is  said  to  have  been  one  of  the  constructions 
which  Eeis  has  used  himself  in  his  experiments.  The  under- 
lying principles  might  give  hopes  of  a  farther  improvement 
of  the  apparatus,  but  the  telephone*  which,  according  to  later- 
reports,  Eeis  has  finally  decided  upon,  has  the  dispositioa 
represented  in  Fig.  506,  although  the  principle  oa  which  it 
is  founded  does  not  stand  quite  in  harmony  with  the  above- 
mentioned  investigations  of  Wertheim,  for  instance. 

"  The  telephone  proper  A  consists  of  a  hollow  wooden  box 
provided  with  a  short  sound-funnel  8,  and  the  upper  side  of 
which  is  open  in  the  centre  and  covered  over  tightly  with 
a  delicate  membrane.  On  the  middle  of  the  latter  a  thin 
platinum  disc  is  fastened,  from  which  on  one  side,  a  platinum 
strip  establishes  circuit  connection  with  the  contact  of  the 
key  at  e,  from  which  place  the  metallic  connection  is  effected 
with  one  end  of  the  coil  of  a  small  electro- magnet  provided 
with  a  spring  armature,  whilst  the  other  end  is  in  contact 
with  screw/.  The  reproducing  apparatus  C  set  up  at  the 
receiving  station  consists  simply  of  a  coil  about  six  inches 
long  formed  by  winding  six  layers  of  copper  wire ;  in  the 
axis  of  the  coil  a  thin  iron  wire  ten  inches  long  (a  knitting. 
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needle),  protruding  out  of  each  end  of  the  coil  about  two 
inches,  is  so  disposed  that  with  its  bridge-like  supports  it 
rests  on  a  sounding-board.  By  means  of  screw  i  and  of  the 
key  d^ih  ff  the  coil  is  thrown  into  the  circuit  and  the  connec- 
tion of  both  apparatus  is  effected  in  the  manner  mentioned  ;. 
a  battery  being  placed  at  B,  the  course  of  the  current  is  easily 
followed  out.  It  can  flow  from  B  through  d  c  and  c  b  to  e 
and/,  and  from  here  to  the  receiving  station,  and  at  i  return 
to  the  battery,  or  it  can  start  in  the  opposite  direction 
according  as  d  or  i  forms  the  starting  point  of  the  current. 
The  circuit  can  be  broken  at  will  at  each  of  the  two  stations 
by  pressing  the  key  lever,  and  a  connection  can  be  established 
thus  in  either  direction;  but  the  discontinuous  currents 
which  are  to  produce  the  sounding  of  the  iron  wire  at  C  are 
obtained  in  this  way :  By  singing  or  the  blowing  of  instru- 
ments towards  the  sound-funnel  S  the  membrane  at  A  is 
made  to  vibrate ;  if  this  can  be  brought  about,  it  will  happen^ 
as  was  demonstrated  by  the  experiments,  that  the  iron  wire 
of  the  receiver  assumes  isochronal  vibrations,  and  whenever 
this  is  the  case,  it  reproduces  the  same  tones  which  set  the 
membrane  to  vibrating  at  the  transmitting  stations. 

"  My  own  experiments  have  demonstrated  that  every  mel- 
ody starting  from  c  and  embracing  the  entire  extent  of  an 
average  male  voice,  when  sung  into  the  telephone  can  be  re- 
produced by  the  receiver  at  C.  The  timbre  [Klang]  or 
quality  of  the-sounds  thus  reproduced  is  not  pleasant — they 
are  almost  like  the  sounds  of  toy  trumpets,  at  times  also  like 
the  buzz  of  a  fly  caught  in  a  spider's  web,  and  the  like ;  yet 
the  experiments  of  Reis  are  certainly  interesting  enough  to 
ehallenge  attention, 

"  A  reproduction  of  the  words  spoken  in  the  telephone 
with  or  without  variation  of  pitch  was  audible  at  the  re 
ceiver  only  in  a  corresponding  noise  [entsprechendes 
Serausch],  while  a  discriminate  perception  of  single  vocal 
sounds,  syllables  or  words  could  not  be  had.  According  to 
communications  made  on  this  subject  by  Reis,  he  has  sue- 
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ceeded  in  reproducing  the  tones  of  organ  pipes  not  coveredj 
and  those  of  a  piano ;  in  this  latter  case  the  transmitter  was 
placed  on  the  sounding-board  of  the  piano." 

Catalogue  of  J.  Wilh.  Albert,  Mechanician  at  Frankfort- 
un-the-Main,  1866. 

Extract  from  preface,  "  All  instruments  and  apparatus  will 
always  be  constructed  according  to  the  latest  designs  and 
improvements.  In  order  that  the  construction  may  be  better 
understood  we  have  printed  herein  references  where  a  de- 
scription can  be  found  as  follows : 

"  ]H,'P,  Muller-Pouillefs  Lehrbuch  der  Physik^  vi  Aiiflage.^^ 

[Other  books  also  named.] 

From  body  of  catalogue. 

**839.  Telephone  of  Reis  for  reproduction  of  tones  by 
electricity  with  description,  21  fl. 

''  M.-P.  Pigs.  325-327.    Pisco,  Akustik,  Fig.  60." 

"  840.     The  same  in  simpler  design,  fl.  14." 

"  Electricity,  by  Robert  M.  Ferguson,  William  and  Robert 
Chambers,  London  and  Edinburgh,  1867,  p.  257. 

THE  TELEPHONE. 

"This  is  an  instrument  for  telegraphing  notes  of  the 
same  pitch.  Any  noise  producing  a  single  vibration  of 
the  air,  when  repeated  regularly  a  certain  number  of  times 
in  a  second  (not  less  than  thirty-two),  produces,  as  is 
well  known,  a  musical  sound.  In  Art.  115,  we  found  that 
when  a  rod  of  iron  was  placed  in  a  coil  of  insulated  wire, 
and  magnetized  by  a  current  being  sent  through  the  coil,  it 
gave  out  a  distinct  tick  when  it  was  demagnetized  by  the 
stoppage  of  the  current.  A  person  when  singing  any  note 
causes  the  air  to  vibrate  so  many  times  per  second,  the  num- 
ber varying  with  the  pitch  of  the  note  he  sings,  the  higher 
the  note  the  greater  being  the  number  of  vibrations.  If  we 
then,  by  any  means,  can  get  these  vibrations  to  break  a 
<;losed  circuit  in  which  the  coil  just  mentioned  is  included. 
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the  note  song  at  one  station  can  be  reproduced,  nt  least  so 
iaras  pitch  is  concerned,  at  another.     Reis's  telephone  (in 
vented  1861)  accomplishes  this  in  the  following  way: 

"  AA  (Fig.  141)  is  a  hollow  wooden  box  Avith  two  round 
holes  in  it,  one  on  the  top,  the  other  in  front.  The  hole  at 
the  top  is  closed  by  a  piece  of  bladder  S,  tightly  stretched  on 
a  circular  frame;  a  mouthpiece  Mis  attached  to  the  front 
()l»oning. 

*'  When  a  person  sings  in  at  the  mouthpiece,  the  whole 
force  of  his  voice  is  concentrated  on  the  tight  membrane, 
which  in  consequence  vibrates  with  the  voice.     A  thin  strip 
of  platinum  is  glued  to  the  membrane,  and  concentrated  with 
the  binding  screw  a,  in  which  a  wire  from  the  battery  B  is 
fixed.     A  tripod  efg  rests  on  the  skin.     The  feet  e  and/ lie 
in  metal  cups  on  the  circular  frame  over  which  the  skin  is 
stretched.     One  of  them/  rests  in  a  cup  containing  mercury, 
and  is  connected  with  the  binding  screw  h.     The  third  foot, 
^,  consisting  of  a  platinum  point,  lies  on  the  circular  end  of 
the  strip  of  platinum  just  mentioned.     This  point,  being 
placed  on  the  centre  of  the  oscillating  membrane,  acts  like  a 
hopper,  and  hops  up  and  down  with  it.     It  is  easy  to  under- 
stand how,  for  every  vibration  of  the  membrane,  the  hopper 
will  be  thrown  up  for  the  instant  from  connection  with  its 
support,  and  how  the  close  circuit  is  thus  broken  at  every 
vibration.     The  receiving  apparatus  R  consists  of  a  coil  of 
wire  placed  in  circuit,  enclosing  an  iron  wire,  both  boiui^ 
fixed  on  a  sounding  box.     The  connections  of  the  various 
parts  of  the  circuit  are  easily  learned  from  the  figure.     Sup- 
pose a  person  to  sing  a  note  at  the  mouthpiece  which  pro- 
duces three  hundred  vibrations  a  second,  the  circuit  is  broken 
at  the  bladder  three  hundred  times,  and  the  iron  wire  tick- 
ing  at  this  rate  gives  out  a  note  of  the  same  pitch.     The  note 
w  weak,  and  in  quality  resembles  the  sound  of  a  toy  trumpet. 
Dr.  Wright  uses  a  receiving  apparatus  of  the  following  kind : 
The  lino  current  is  made  to  pass  through  the  ])rimary  coil  *  f 
Ismail  induction  coil.     In  the  secondary  circuit  he  places 
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i:wo  sheets  of  paper,  silvered  on  one  side,  back  to  back,  .so  as 
to  act  as  a  condensor.  Each  current  that  comes  from  the 
sending  apparatus  produces  a  current  in  tiie  secondary  cir- 
cuit which  charges  and  discharges  the  condenser,  each  dis- 
charge being  accompanied  by  a  sound  like  the  sharp  tap  of  a 
small  hammer.  The  musical  notes  are  rendered  by  these 
•electric  discharges,  and  are  loud  enough  to  be  heard  in  a 
large  hall." 

From  The  Manufacturer  and  Builder^  a  monthly  journal 
-devoted  to  the  advancement  and  diffusion  of  practical  science, 
ISqw  York,  May,  1869,  Vol.  1.,  No.  5,  pp.  129, 130. 

THE  TELEPHONE,  BY  DR.  VAN  DER  WEYDE. 

"  One  of  the  most  remarkable  recent  inventions  connected 
with  telegraphy  is  the  telephone,  an  instrument  which  trans- 
mits directly  the  pitch  of  the  sound  by  means  of  a  telegraph 
wire— either  an  air  wire  or  submarine  cable — so  that,  for  in- 
stance, when  the  operator  at  one  end  of  the  wire  sings  or 
plays  on  an  instrument  any  tune,  as  *  Yankee  Doodle'  or 
'Hail  Columbia,'  it  will  be  heard  and  distinguished  plainly 
iit  the  other  end.  This  invention  may,  in  its  present  state, 
have  no  direct  practical  application,  but  be  a  mere  scientific, 
.although  highly  interesting,  curiosity ;  but  who  can  say  that 
it  does  not  contain  the  germ  of  a  new  method  of  working 
the  telegraph,  or  some  other  useful  practical  purpose. 

"  The  telephone  is  not  the  result  of  an  accidental  discov- 
er^',  but  of  a  thorough  study  of  the  laws  of  electro-magnet- 
ism and  of  sound.  It  is  founded  on  the  fact  that  the  dif- 
ference in  pitch  of  different  tones  is  caused  by  different 
Telocities  of  vibrations  of  the  elastic  sounding  body;  which 
vibrations  are  transmitted  to  and  by  the  air  with  exactly  the 
same  velocity,  and  from  the  air  may  be  communicated  to  a 
properly-stretched  membrane,  like  a  piece  of  bladder  or  very 
thin  sheet  of  India-rubber,  stretched  like  a  drumhead,  which 
these  also  will  vibrate  with  exactly  the  same  velocity  as  the 
iiir  and  the  original  sounding  body,  be  it  the  human  voice, 
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organ  pipe,  string  or  any  musical  instrument.  If,  now,  at 
the  centre  of  this  little  drumhead  there  be  attached  a  small 
disc  of  some  metal  not  easily  burned  by  electric  currents — 
for  instance,  platinum — while  at  the  same  time  a  platinum 
point  may,  by  means  of  a  screw,  be  so  adjusted  as  to  come 
very  nearly  in  contact  with  this  small  platinum  disc,  it  is 
<jlear  that,  when  the  membrane  is  put  in  vibration,  a  succes- 
sion of  contacts  between  the  disc  and  point  will  be  produced, 
of  which  the  number  in  each  second  will  exactlj'  correspond 
with  the  number  of  vibrations  in  each  second  of  the  sound- 
ing body  or  the  tone  produced  by  it.  That  part  of  the  ap- 
paratus which  serves  to  send  off  the  tune  or  melody  is  repre- 
sented in  the  illustration,  Fig.  2.  It  consists  simply  of  a 
square  wooden  box,  provided  at  the  side  with  a  kind  of 
mouthpiece  similar  to  that  of  a  speaking  tube,  and  at  the 
top  with  an  opening,  over  which  the  membrane  just  men- 
tioned has  been  stretched.  The  small  piece  of  platinum 
attached  to  the  centre  of  this  little  drumhead  is,  by  means  of 
a  very  flexible  strip  of  some  metal  that  conducts  well, 
attached  to  one  pole  of  the  galvanic  battery,  of  which  only 
one  cup  is  represented  in  the  figure,  although  for  a  long  wire 
several  cups  will,  of  course,  be  required.  The  reason  why 
this  connection  near  the  platinum  disc  is  a  flat,  thin  and 
flexible  strip  is,  that  any  rigidity  would  interfere  Avith  the 
freedom  of  vibration  of  the  membrane  to  which  it  is  at- 
tached. The  point  coming  in  contact  with  this  small  vibrat- 
ing disc  is  connected  with  the  ground  wire,  the  other  pole 
of  the  battery  with  the  air  wire  or  submarine  cable.  It  is 
<jlear,  from  this  explanation,  that  at  every  contact  of  the 
platinum  point  a  wave  of  electricity  will  be  sent  over  the 
wire, and  as  many  waves  in  a  second  as  there  are  contacts; 
and  as  there  are  as  many  contacts  as  there  are  vibrations  in 
every  second,  the  number  of  electric  waves  will  be  always 
exactly  equal  to  the  number  of  vibrations  corresponding 
^th  the  pitch  of  each  tone,  be  it  fifty,  one  hundred,  two 
hundred  or  five  hundred  in  every  second. 
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"  The  iustrument  in  which  this  succession  of  waves  is  made 
audible  at  the  other  end  of  the  telegraph  wire  is  founded  on 
the  fact — first  investigated  by  Professor  Henry,  of  the  Smith- 
sonian Institute  at  Washington — that  iron  bars,  when  becom- 
ing magnetic  by  means  of  electric  currents  passing  around 
them,  become  slightly  elongated,  and  at  the  interruption  of 
the  current  are  at  once  restored  to  their  original  length.  It 
is  represented  in  the  cut.  Fig.  3,  and  consists  of  an  elongated 
wooden  box,  of  which  the  top  is  made  of  thin  pine  wood, 
similar  to  the  sounding-board  of  a  stringed  musical  instru- 
ment, to  which  are  attached  two  bridges  carrying  long 
pieces  of  moderately  thick  and  very  soft  iron  wire,  which, 
for  nearly  their  whole  length,  are  surrounded  by  a  coil  simi- 
lar to  the  coil  of  the  electro-magnets  used  in  telegraphing. 
One  end  of  this  coil  is  attached  to  the  telegraph  wire,  the 
other  to  the  ground  wire,  as  represented  in  the  figure.  At 
every  instant  that  a  contact  is  established  at  the  station 
where  the  sound  is  produced,  and  a  current  wave  thus  trans- 
mitted, these  wires  will  become  magnetic,  and  consequently 
elongated ;  and  they  will  be  shortened  again  at  every  inter- 
ruption of  the  current.  And  as  these  currents  and  interrup- 
tions succeed  each  other  with  the  same  velocity  as  the  sound 
vibrations,  the  elongations  and  shortenings  of  the  magnetized 
iron  wires  will  succeed  each  other  with  exactly  the  same 
velocity,  and  consequently  they  will  be  thrown  into  a  state 
of  longitudinal  vibrations  corresponding  with  the  original 
musical  tone,  which  vibrations  will  then  be  communicated 
to  the  sounding-board  in  exactly  the  same  manner  as  is  the 
case  with  the  vibrations  of  the  strings  in  all  stringed  instru- 
ments, thus  becoming  more  audible  at  the  receiving  station. 

"  It  is  clear,  from  •  the  foregoing  explanations,  that  no 
quality  of  tone  can  be  transmitted.  Much  less  can  articulate 
words  be  sent,  notwithstanding  the  enthusiastic  prediction 
of  some  persons,  who,  when  they  first  beheld  this  apparatus 
in  operation,  exclaimed  that  now  we  would  talk  directly 
through  the  wire.     It  is  from  its  nature  able  to  transmit 
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only  pitch  and  rhythm — consequently  melody,  and  nothing* 
more.  No  harmony  nor  different  degrees  of  strength  or  other 
qualities  of  tone  can  be  transmitted.  The  receiving  instru- 
ment, in  fact,  sings  the  melodies  transmitted,  as  it  were,  with 
its  own  voice,  resembling  the  humming  of  an  insect,  regard- 
less of  the  quality  of  the  tone  which  produces  the  original 
tune  at  the  other  end  of  the  wire. 

^This  instrument  is  a  German  invention,  and  was  first 
exhibited  in  New  York,  at  the  Polytechnic  Association  of 
the  American  Institute,  by  Dr.  Van  der  Weyde.  The  origi- 
nal sounds  were  produced  at  the  farther  extremity  of  the 
large  building  (the  Cooper  Institute),  totally  out  of  hearing 
of  the  Association ;  and  the  receiving  instrument,  standing 
on  the  table  of  the  lecture-room,  produced  with  its  own  rather 
nasal  twtfdg  the  different  tunes  sung  at  the  other  end  of  the 
line,  rather  weakly,  it  is  true,  because  of  the  weak  battery 
used,  but  very  distinctly  and  correctly." 

Das  Buck  der  Erjindungen^  Gewerbe  und  Industrien^  Leip- 
zig, 1872, 

[Book  of  Inventions,  Trades  and  Industries.] 

TELEPHONY. 

"It  sounds  more  than  wonderful  when  the  possibility  is 
asserted  of  carrying  on  a  conversation  with  another  person 
at  a  distance  of  hundreds  of  miles  through  the  electric  tele- 
graph wire,  so  that  he  can  hear  with  his  bodily  ear,  our  voice 
with  all  its  peculiarities,  that  he  should  hear  the  melody  we 
are  singing,  and  that  he  should  feel,  when  we  laugh,  precisely 
as  if  he  was  standing  alongside  of  us. 

"But  this  possibility  has,  to  a  certain  degree,  already 
hecome  to  be  a  fact. 

"The  master  teacher,  Reis,  in  Frankfurt-on-the-Main,  had 

the  good  idea  to  make  of  the  electro-magnetic  telegraph, 

*  which  has  heretofore  been  an  eye  reaching  over  many  lands,' 

an  ear  which  should  reach  full  as  far. 

"In  this  strange  organ  of  hearing,  the  electro-magnetic 
I 
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apparatus  takes  the  part  of  those  hones  of  the  ear  which 
carry  the  commotion  from  one  memhrane  to  another,  and  the 
only  difference  between  the  cavity  of  the  ear  and  the  union 
of  two  such  stations  is  that  in  one  case  we  are  made  sensible 
of  the  striking  of  the  sound-waves  against  the  ear-drum  by 
means  of  a  lever,  and  in  the  other  by  means  of  the  commo- 
tion of  an  iron  rod.         *         *♦«♦«* 

'^  As  early  as  October,  1861,  Beis  had  made  successful  trials 
with  his  apparatus.  A  melody  sung  with  a  medium  loud 
voice  was  reproduced  perfectly  at  a  distance  of  one  hundred 
metres.  Although  the  problem  of '  far  speaking '  may  so  far 
only  be  considered  solved  in  theory,  and  the  apparatus  has 
not  yet  that  perfection  which  would  make  it  possible  for  a 
speaker  to  interest  large  gatherings  at  numerous  distant 
parts  of  the  earth,  it  is  nevertheless  interesting  enough  to  be 
described  in  this  place." 

From  Scientific  American,  New  York,  March  4, 1876. 

The  Invention  of  the  Telephone^  by  P.  Jffi  Van  der  Weyde, 
M.D. 

"  In  connection  with  Mr.  Gray's  application  of  the  tele- 
phone to  the  simultaneous  transmission  of  several  different 
telegraphic  messages  over  one  wire  at  the  same  time,  and  his 
paper  read  before  the  American  Electrical  Society  (published 
on  p.  92,  Scientific  American^  Supplement  for  Feb.  6),  it  may 
be  interesting  for  the  readers  of  this  paper  to  obtain  some 
information  in  regard  to  the  invention  of  the  telephone  by 
Beuss.  As  mentioned  in  the  article  above  referred  to.  Page 
and  Henry  observed  that,  by  rapid  magnetization  and  demag- 
netization, iron  could  be  put  into  vibrations  isochronic  with 
the  interruptions  of  the  current,  and  later,  Marian  experi- 
mented extensively  in  this  direction,  while  Wertheim  made 
a  thorough  investigation  of  the  subject,  which  induced  Reuss, 
of  Friedrichsdorf,  near  Hamburg,  Germany,  to  apply  this 
principle  to  the  transmission  of  musical  tones  and  melodies 
by  telegraph ;  and  he  contrived  an  apparatus  which  we  repre- 
sent in  the  engravings. 
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"  The  telephone  of  Reuss  consists  of  two  parts,  the  trans- 
initting  and  receiving  instrument.  Fig.  I  represents  the 
former,  and  is  placed  at  the  locality  where  the  music  is  pro- 
duced; Fig.  II,  the  latter,  is  placed  at  the  station  where  the 
music  is  to  he  heard,  which  may  he  at  a  distance  of  100,  200 
or  more  miles ;  in  fact,  as  far  as  the  hattery  used  can  carry 
the  current,  while  the  two  instruments  are  connected  with 
the  battery  and  the  telegraph  wire  in  the  usual  manner.  One 
pole  of  the  battery  is  connected  with  the  ground-plate,  the 
other  with  the  screw,  marked  2  in  our  Fig.  I,  and  thence 
over  a  thin  copper  strip  n,  with  the  platinum  disc  o  attached 
to  the  centre  of  the  membrane  stretched  in  the  large  top  open- 
ing of  the  hollow  and  empty  box  K,  intended  to  receive  and 
strengthen  the  vibrations  of  the  air,  produced  by  singing 
before  the  funnel-shaped  short  tube  attached  to  the  opening 
in  T.  Over  the  platinum  disc  c,  attached  to  the  elastic  mem- 
brane, is  a  platinum  point  attached  to  the  arms  6  c  and  6  K, 
while  a  set-screw  brings  this  point  in  slight  contact  with  the. 
platinum  disc  mentioned.  A  part  of  the  box  is  represented 
as  broken  and  removed,  in  order  to  show  the  internal  con- 
struction. The  strip  a  6  c  is  connected  with  the  end  s  of  the 
switch  t  Sj  and  the  screw-connection  1,  at  the  lower  right- 
hand  corner,  and  also  through  the  telegraph  wire  to  the 
instrument,  Fig.  2,  at  the  receiving  station,  which  may  be 
situated  at  a  distance  of  many  miles.  Here  the  current 
enters  by  the  screw  connection  3,  and  passes  through  the 
spiral  ^,  surrounding  the  soft  iron  wire  d  rf,  of  the  thickness 
of  a  knitting-needle,  and  leaves  the  apparatus  at  the  screw- 
connection  4,  whence  it  obtains  access  to  the  ground-plate, 
and  so  passes,  through  the  earth,  back  to  the  battery.  The 
spiral  and  iron  wire  d  rf,  is  supported  on  a  hollow  box  B,  of 
thin  boai*d,  while  a  cover  D,  of  the  same  material  is  placed 
on  top,  all  intended  to  strengthen  the  sound  produced  by  the 
vibrations  which  the  interruption  of  the  current  caused  in 
the  iron  wire  d  rf,  so  as  to  make  these  vibrations  more  audi- 
ble by  giving  a  large  vibratory  surface,  in  the  same  way  that 
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the  sounding-board  of  a  pianoforte  strengthens  the  vibrations, 
of  the  air  caused  by  the  strings,  and  makes  a  very  weak  sound 
quite  powerful, 

"If  a  flute  be  played  before  the  opening  T,  or  if  a  voice 
be  singing  there,  the  vibration  of  the  air  inside  the  box  K 
causes  the  membrane  m  to  vibrate  synchronically,  and  this^ 
causes  the  platinum  disc  o  to  move  up  and  down  with  cor- 
responding frequency.  At  every  downward  motion  the  con- 
tact of  this  disc  with  the  platinum  point,  under  6,  is  broken,, 
and  therefore  the  current  is  interrupted  as  rapidly  as  the  vibra- 
tions occur.  Let,  for  .instance,  the  note  C  be  sounded ;  this- 
note  makes  sixty-four  full  vibrations  in  a  second,  and  we 
have,  therefore  sixty-four  interruptions  of  the  electric  current,, 
which  interruption  will  at  once  be  transmitted  through  the 
telegraph  lines  to  the  receiving  instrument,  and  put  the  bar 
d  dj  into  exactly  similar  vibrations,  making  the  very  same 
tone  C  audible,  and  so  on  for  all  other  rates  of  vibration.  It 
is  clear  that  in  this  way  not  only  the  rhythm  of  music  can 
be  transmitted  (and  this  can  be  done  by  the  ordinary  tele- 
graph), but  the  very  tones,  as  well  as  the  relative  durations 
and  the  rests  between  them,  can  thus  be  sent,  making  a  full 
and  complete  melody.  The  switch  1 5,  Fig.  I,  is  intended, 
in  connection  with  a  similar  one  in  Fig.  II.  to  communicate 
between  the  stations,  with  the  help  of  the  electro-magnet  E, 
to  ascertain  if  station,  Fig.  II,  is  ready  to  receive  the  melo- 
dies; then  it  gives  the  signal,  by  manipulating  the  switch, 
which  is  received  by  the  attraction  of  the  armature  A,  tlie 
latter  arrangement  being  a  simple  Morse  apparatus  attached 
to  the  telephone. 

"  Professor  Heisler,  in  his  Lehrbuch  der  Technischen  Physik 
(3d  edition,  Vienna,  1866),  says  in  regard  to  this  instrument : 
'The  telephone  is  still  in  its  infancy ;  however,  by  the  use 
of  batteries  of  proper  strength,  it  already  transmits,  not  only 
single  musical  tones,  but  even  the  most  intricate  melodies, 
sung  at  one  end  of  the  line  to  the  other,  situated  at  a  great 
distance,  and  makes   them  perceptible  there  with  all  the 
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desirable  distinctness.'  After  reading  this  account  in  1868, 
I  had  two  such  telephones  constructed,  and  exhibited  them 
at  the  meeting  of  the  Polytechnic  Club  of  the  American 
Institute.  The  original  sounds  were  produced  at  the  further 
extremity  of  the  large  building  (the  Cooper  Institute),  totally 
out  of  hearing  of  the  Association,  and  the  receiving  instru- 
ment, standing  on  the  table  in  the  lecture-room,  produced 
(with  a  peculiar  and  rather  nasal  twang)  the  different  tunes 
sung  into  the  box  K,  at  the  other  end  of  the  line ;  not  power- 
fully, it  is  true,  but  very  distinctly  and  correctly.  In  the 
succeeding  summer  I  improved  the  form  of  the  box  K,  so  as 
to  produce  a  more  powerful  vibration  of  the  membrane,  by 
means  of  reflections  eflfected  by  curving  the  sides ;  I  also 
improved  the  receiving  instrument  by  introducing  several 
iron  wires  in  the  coil,  so  as  to  produce  a  stronger  vibration. 
I  submitted  these,  and  some  other  improvements,  to  the 
meeting  of  the  American  Association  for  the  Advancement 
of  Science,  and  on  that  occasion  (now  seven  years  ago)  ex- 
pressed the  opinion  that  the  instrument  contained  the  germ 
of  a  new  method  of  working  the  electric  telegraph,  and 
would  undoubtedly  lead  to  further  improvements  in  this 
branch  of  science,  needing  that  only  a  competent  person  give 
it  his  undivided  attention,  so  as  to  develop  out  of  it  all  that 
it  is  evidently  capable  of  producing. 

"  Before  leaving  the  subject,  I  wish  to  draw  special  atten- 
tion to  the  fact  that  the  merits  of  this  invention  consist 
chiefly  in  the  absence  of  musical  instruments,  tuning  forks, 
or  their  equivalents,  for  producing  the  tones;  any  instru- 
ment will  do, — ^flute,  violin,  human  voice,  etc.    If  the  aerial 
vibrations  are  only  connected  into  the  box.  Fig.  I,  the  appa- 
ratus will  send  the  pitch  as  well  as  the  duration  of  the  difter- 
«nt  tones,  with  the  rests  between,  therefore  not  only  trans- 
mittmg  perfect  rhythm,  but  a  complete  melody,  with  its 
long  and  short  notes.     The  two  parts  of  the  apparatus  may 
^ven  be  connected  each  to  a  separate  pianoforte :  and  if  this 
^veredone  in  a  pro{>er  manner,  a  melody  played  on  the  piano- 
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forte  connected  with  the  transmitting  instrument,  Fig.  I, 
would  be  heard  in  the  pianoforte  at  a  great  distance  con- 
nected with  the  receiving  instrument,  Pig.  11. 

"  The  defendants  in  these  actions  all  alleged  that  Bell's  in- 
vention or  discovery,  mentioned  in  his  letters  patent  were 
not  new  or  original,  hut  had  been,  prior  to  his  alleged  inven- 
tion or  discovery,  invented  or  discovered  by  other  persons  ta 
whom  letters  patent  had  been  issued;  among  whom  were 
Elisha  Gray,  to  whom  several  patents  had  been  issued ; 
Cromwell  Fleetwood  Varley,  to  whom  English  patents  had 
been  issued,  and  others,  a  long  list  of  whom  are  mentioned  in 
the  answer  of  the  Clay  Commercial  Telephone  Company. 

'^In  this  Court  it  is  claimed,  and  the  charge  made  in  briefs 
for  the  Overland  and  Drawbaugh  Companies,  that  Bell's  ap- 
plication, as  originally  filed  in  the  Patent  Office,  did  not 
contain  his  present  4th  claim  or  any  description  of  the 
variable  resistance  method,  and  that  all  which  now  appears 
in  his  specification  on  that  subject,  including  the  4th 
claim,  were  surreptitiously  interpolated  afterwards.  Bell's 
application  was  filed  February  14, 187^,  and  during  the  same 
day,  Elisha  Gray  filed  a  caveat  in  which  he  claimed  as  his 
invention  the  art  of  transmitting  vocal  sounds  telegraphi- 
cally through  an  electric  circuit.  The  charge  was  made  in 
the  printed  brief  of  Mr.  Hill  (as  stated  in  the  opinion  in  this 
case)  that  'Mr.  Bell's  attorneys  had  an  underground  rail- 
road in  operation  between  their  office  and  Examiner  Wilbur's 
room  in  the  Patent  Office,  by  which  they  were  enabled  to 
have  unlawful  and  guilty  knowledge  of  Gray's  papers  as 
soon  as  they  were  filed  in  the  Patent  Office,'  and  '  that  aa 
important  invention  and  a  claim  therefor  were  bodily  inter- 
polated into  Bell's  specification  between  February  14, 1876^ 
and  February  19,  1876,'  in  consequence  of  knowledge  of 
Gray's  caveat  improperly  obtained.  The  following  is  a  copy 
of  Gray's  said  caveat  referred  to  in  said  charge : 
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ELISHA  GRAY,  OF  CHICAGO,  ILLINOIS. 
Transhittimo  Yooai.  Sottnds  Tblbqbaphicallt. 

Gray's  caveat ;  filed  February  14, 1876. 

^Jbatt  whom  it  may  concern : 

^^Se  it  known  that  I,  Elisha  Grat,  of  Chicago,  in  the 
county  of  Cook,  and  State  of  Illinois^  have  invented  a  new 
Art  of  transmitting  vocal  sounds  telegraphically ^  of  which  the 
following  is  a  specification : 

"It  is  the  object  of  my  invention  to  transmit  the  tones  of 
the  human  voice  through  a  telegraphic  circuit,  and  reproduce 
them  at  the  receiving  end  of  the  line,  so  that  actual  conver- 
sations can  he  carried  on  by  persons  at  long  distances  apart. 

"I  have  invented  and  patented  methods  of  transmitting 
musical  impressions  or  sounds  telegraphically,  and  my  pres- 
ent invention  is  based  upon  a  modification  of  the  principle 
of  said  invention,  which  is  set  forth  and  described  in  letters 
patent  of  the  United  States,  granted  to  me  July  27, 1875, 
respectively  numbered  166,095  and  166,096,  and  also  in  an  ap- 
plication for  letters  patent  of  the  United  States,  filed  by  me 
February  28, 1875. 

"To  attain  the  objects  of  my  invention,  I  devised  an  instru- 
ment capable  of  vibrating  responsively  to  all  the  tones  of  the 
human  voice,  and  by  which  they  are  rendered  audible. 

"In  the  accompanying  drawings  I  have  shown  an  appa- 
ratus embodying  my  improvements,  in  the  best  way  now 
known  to  me,  but  I  contemplate  various  other  applications, 
and  also  changes  in  the  details  of  construction  of  the  appa- 
ratus, some  of  which  would  obviously  suggest  themselves  to 
a  skilful  electrician,  or  a  person  versed  in  the  science  of 
acoustics,  on  seeing  this  application. 

"  Fig.  1  represents  a  vertical  central  section  through  the 
transmitting  instrument. 

"  Fig.  2,  a  similar  section  through  the  receiver ;  and  Fig. 
3  a  diagram  representing  the  whole  apparatus. 
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"  My  present  belief  is,  that  the  most  effective  method  of 
providing  an  apparatus  capable  of  responding  to  the  various 
tones  of  the  human  voice  is  a  tympanum,  drum  or  diar 
phragm,  stretched  across  one  end  of  the  chamber,  carrying 
an  apparatus  for  producing  fluctuations  in  the  potential  of 
the  electric  current,  and  consequently  varying  in  its  power. 

"  In  the  drawings,  the  person  transmitting  sounds  is  shown 
as  talking  into  a  box  or  chamber.  A,  across  the  outer  end  of 
which  is  stretched  a  diaphragm,  a,  of  some  thin  substance, 
such  as  parchment  or  gold  beaters'  skin,  capable  of  respond- 
ing to  all  the  vibrations  of  the  human  voice,  whether  simple 
or  complex.  Attached  to  this  diaphragm  is  a  light  metal 
rod  A\  or  other  suitable  conductor  of  electricity,  which  ex- 
tends into  a  vessel,  B^  made  of  glass  or  other  insulating  ma- 
terial, having  its  lower  end  closed  by  a  plug,  which  may  be 
of  metal,  or  through  which  passes  a  conductor,  6,  forming 
part  of  the  circuit. 

"  This  vessel  is  filled  with  some  liquid  possessing  high  re- 
sistance, such  for  instance,  as  water,  so  that  the  vibrations 
of  the  plunger  or  rod  A*,  which  does  not  quite  touch  the 
conductor  6,  will  cause  variations  in  resistance,  and,  conse- 
quently, iif  the  potential  of  the  current  passing  through  the 
rod  A\ 

"Owing  to  this  construction,  the  resistance  varies  con- 
stantly, in  response  to  the  vibrations  of  the  diaphragm,  which, 
although  irregular,  not  only  in  their  amplitude  but  in  rapid- 
ity, are  nevertheless  transmitted,  and  can,  consequently,  be 
transmitted  through  a  single  rod,  which  could  not  be  done 
with  a  positive  make  and  break  of  the  circuit  employed,  or 
where  contact  points  are  used. 

"  I  contemplate,  however,  the  use  of  a  series  of  diaphragms 
in  a  common  vocalizing  chamber,  each  diaphragm  carrying 
an  independent  rod,  and  responding  to  a  vibration  of  differ- 
ent rapidity  and  intensity;  in  which  case  contact  points 
mounted  on  other  diaphragms  may  be  employed. 

"The  vibrations  thus  imparted  are  transmitted  through 
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an  electric  circuit  to  the  receiving  station,  in  which  circuit 
is  included  an  electro-magnet  of  ordinary  construction,  act- 
^g  upon  a  diaphragm  to  which  is  attached  a  piece  of  soft 
iron,  and  which  diaphragm  is  stretched  across  a  receiving 
vocalizing  chamber  c,  somewhat  similar  to  the  correspond- 
ing vocalizing  chamber  A. 

"The  diaphragm  at  the  receiving  end  of  the  line  is  thus 
thrown  into  vibration  corresponding  with  those  at  the  trans- 
mitting end,  and  audible  sounds  or  words  are  produced. 

"  The  obvious  practical  application  of  my  improvement 
will  be  to  enable  persons  at  a  distance  to  converse  with  each 
other  through  a  telegraphic  circuit,  just  as  they  now  do 
in  each  other's  presence,  or  through  a  speaking  tube. 

"  I  claim,  as  my  invention,  the  art  of  transmitting  vocal 
sounds  or  conversations  telegraphically  through  an  electric 
circuit." 

Witnesses :  ELISH A  GRAY. 

William  J.  Petton, 
William  D.  Baldwin. 

One  item  of  evidence,  on  which  the  charge  of  the  fraudu* 
lent  interpolation  into  Bell's  specifications  above  mentioned 
is  rested,  is  a  paper  handed  by  Bell  to  George  Brown,  of 
Toronto,  describing  his  invention  which  was  intended  to  be 
used  in  England  to  secure  a  British  patent  in  which  what  is 
now  claimed  to  be  an  interpolation  in  the  American  applica- 
tion is  not  to  be  found.  The  following  is  a  copy  of  such 
paper; 

BeWs  George-Broicn  specification.  No.  V. 

ALEXANDER  GRAHAM  BELL,  OF  SALEM,  ASSIGNOR 
TO  HIMSELF  AND  THOMAS  SANDERS,  OP  HAVER- 
ILL,   AND    GARDINER   G.  HUBBARD,    OF     CAM- 
BRIDGE, MASSACHUSETTS. 

To  aU  whom  it  may  concern  : 
Be  it  known  that  I,  Alexander  Graham  Bell,  of  Salem, 

Massachusetts,  have  invented  certain  new  and  useful  im- 
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provements  m  telegraphy,  of  which  the  following  is  a  speci- 
fication : 

In  [another  application  for]  letters  patent  granted  to  me 
[in]  April  6, 1875  (No.  161,739),  I  have  described  a  method 
of,  and  apparatus  for,  transmitting  two  or  more  telegraphic- 
signals  smultaneously  along  a  single  wire  by  the  employment 
of  transmitting  instruments,  each  of  which'  occasions  a  suc- 
cession of  electrical  impulses  diftering  in  rate  from  the 
others ;  and  of  receiving  instruments  each  tuned  to  a  pitch, 
at  which  it  will  be  put  in  vibration  to  produce  its  fundamen- 
tal tone  by  one  only  of  the  transmitting  instruments ;  and 
of  vibratory  circuit-breakers  operating  to  convert  the  vibra- 
tory movement  of  the  receiving  instrument  into  a  permanent 
make  or  break  (as  the  case  may  be)  of  a  local  circuit  in 
which  is  placed  a  Morse  sounder  register,  or  other  telegraphic- 
apparatus.  I  have  also  therein  described  a  form  of  auto- 
graph telegraph  based  upon  the  action  of  the  above-mentioned 
instruments. 

In  illustration  of  my  method  of  multiple  telegraphy  T 
have  shown  in  the  [application]  patent  aforesaid,  as  one- 
form  of  transmitting  instrument  an  eloctro-magnet  havings 
a  steel  spring  armature  which  is  kept  in  vibration  by  the- 
action  of  a  local  battery.  This  armature  in  vibrating  makea^ 
and  breaks  the  main  circuit,  producing  an  intermittent  cur- 
rent upon  the  line-wire.  I  have  found,  however,  that  upoa 
this  plan  the  limit  to  the  number  of  signals  that  can  be  sent 
simultaneously  over  the  same  circuit  is  very  speedily 
reached;  for  when  a  number  of  transmitting  instruments^ 
having  different  rates  of  vibration,  are  simultaneously  mak- 
ing and  breaking  the  same  circuit,  the  effect  upon  the  maia 
line  is  practically  equivalent  to  one  continuous  current. 

My  present  invention  consists  in  the  employment  of  a 
vibratory  or  undulat[ing]ORY  current  of  electricity  in  place 
of  a  merely  intermittent  one ;  and  of  a  method  of,  and  appa^ 
ratus  for,  producing  electrical  undulations  upon  the  line-wire^ 
The  advantages  [claimed  for  the  undulatory  current  over 
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the]   I  CLAIM   TO   DERIVE   FROM    THE   USE   OF  AN   UNDULATORY 

CURRENT  IN  PLACE  OP  A  merely  intermittent  one,  are — 

1.  That  a  very  much  larger  number  of  signals  can  be 
transmitted  simultaneously  over  the  same  circuit. 

2.  That  a  closed  circuit  and  single  main  battery  may  be 
employed. 

3.  That  communication  in  both  directions  is  established 
without  the  necessity  of  using  special  induction-coils. 

4.  And  that — as  the  circuit   is  never  broken — a  spark- 
arrester  becomes  unnecessary. 

It  has  long  been  known  that  when  a  permanent  magnet 
is  caused  to  approach  the  pole  of  an  electro-magnet  a  current 
of  electricity  is  induced  in  the  coils  of  the  latter,  and  that 
when  it  is  made  to  recede  a  current  of  opposite  polarity  to 
the  first  appears  upon  the  wire.  When,  therefore,  a  perma- 
nent magnet  is  caused  to  vibrate  in  front  of  the  pole  of  aa 
electro-magnet,  an  undulatory  current  of  electricity  is  in- 
duced in  the  coils  of  the  electro-magnet,  the  undulations  of 
which  correspond  in  rate  of  succession  to  the  vibrations  of 
the  magnet,  in  polarity  to  the  direction  of  its  motion,  and  in 
intensity  to  the  amplitude  of  its  vibration.  That  the  differ- 
ence between  an  undulatory  and  an  intermittent  current  may 
be  more  clearly  understood,  I  shall  describe  the  condition  of 
the  electrical  current  when  the  attempt  is  made  to  transmit 
two  musical  notes  [of  different  pitch  are]  simultaneously 
[transmitted  along  the  same  wire]  first  upon  the  one  plan 
AND  THEN  UPON  THE  OTHER.  Let  the  interval  between  the 
two  sounds  be  a  major  third.  Then  their  rates  of  vibration 
ftre  in  the  ratio  of  4 :  5. 

Now,  when  the  intermittent  current  is  used  the  circuit 
^  niade  and  broken  four  times  by  one  transmitting  instru- 
nient  in  the  same  time  that  five  makes  and  breaks  are  caused 
*^y  the  other  [instrument]. 

A  and  B  (Figs.  I,  II,  and  III)  represent  the  intermittent 
currents  produced ;  four  impulses  of  A  being  made  in  the 
8ftnie  time  as  five  impulses  o(  3jC  c  c,  etc.,  show  where  and 
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for  how  long  time  the  circuit  is  made,  and  d  d  rf,.etc.,  indi- 
cate the  duration  of  the  breaks  of  the  circuit. 

The  line  A  +  B  shows  the  total  effect  upon  the  current 
when  the  transmitting  instruments  for  A  and  B  are  caused 
[to]  simultaneously  to  make  and  break  the  same  circuit. 
The  resultant  effect  depends  very  much  upon  the  duration 
of  the  make  relatively  to  the  break.  In  Fig.  I  the  rate  is  as 
1:4;  in  Fig.  II  as  1:2;  and  in  Fig.  Ill  the  makes  and 
breaks  are  of  equal  duration. 

The  combined  effect  A  +  B  (Fig.  Ill)  is  very  nearly 
equivalent  to  a  continuous  current. 

When  many  transmitting  instruments  of  different  [pitch] 
BATES  OF  VIBRATION  are  simultaneously  making  and  breaking 
the  same  circuit,  the  current  upon  the  main  line  [loses  alto* 
gother  its  intermittent  character  and]  becomes  for  all  prac- 
tical purposes  continuous. 

[But  now]  next  consider  the  effect  when  an  undulatory 
current  is  employed. 

Electrical  undulations,  induced  by  the  vibration  of  a  body 
capable  of  inductive  action,  can  be  represented  graphically 
without  error  by  the  same  sinusoidal  curve,  which  express 
the  vibration  of  the  inducing  body  itself,  and  the  effect  of  its 
vibration  upon  the  air. 

For,  as  above  stated,  the  rate  of  oscillation  in  the  electrical 
current  corresponds  to  the  rate  of  vibration  of  the  inducing 
body ;  that  is,  to  the  pitch  of  the  sound  produced  ;  the  inten- 
sity of  the  current  varies  with  the  amplitude  of  vibration ; 
that  is,  with  the  loudness  of  the  sound;  and  the  polarity  of 
the  current  corresponds  to  the  direction  of  the  motion  of  the 
vibrating  body ;  that  is,  to  the  condensations  and  rarefac- 
tions of  air  produced  by  the  vibration.  Hence  the  sinusoidal 
curve  A  or  B*  (Fig.  IV)  represents  graphically  the  electrical 
undulations  induced  in  a  circuit  by  the  vibratioa  of  a  body 
capable  of  inductive  action. 

*  "A  or  B ''  interlined  in  original. 

Words  in  small  capitals  interlined,  in  original. 

Words  jn  square  brackets  [  ]  erased  in  original. 
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The  horizontal  line  {ab  df)  represents  the  zero  of  current ; 
the  elevations  {c  c  c)  indicate  impulses  of  positive  electricity ; 
the  depressions  (e  e  e)  show  impulses  of  negative  electricity ; 
the  vertical  distance  {cd  or  ef)  of  any  [point  ou]  portion  of 
the  curve  from  the  zero  line  expresses  the  intensity  of  the 
positive  or  negative  impulse  at  the  part  observed  ;  and  the 
horizontal  distance  (a  a)  indicates  the  duration  of  the  elec- 
trical oscillation. 

The  vibrations  represented  by  the  sinusoidal  curves  A  and 
B  (Fig.  IV)  are  in  the  ratio  aforesaid,  of  4 :  5 ;  that  is,  four 
oscillations  of  A  are  made  in  the  same  time  as  five  oscilla- 
tions of  B* 

The  combined  effect  of  A  and  B,  when  induced  simulta- 
neously on  the  same  circuit,  is  expressed  by  the  curves  A  + 
B  (Fig.  IV),  which  is  the  algebraical  sum  of  the  sinusoidal 
curve  and  B.  This. curve  (A  +  B)  also  indicates  the  actual 
motion  of  the  air  when  the  two  musical  notes  considered  are 
sounded  simultaneously. 

Thus,  when  electrical  undulations  of  different  rates  are 
simultaneously  induced  in  the  same  circuit,  an  effect  is  pro- 
duced exactly  analogous  to  that  occasioned  in  the  air  by  the 
vibration  of  the  inducing  bodies. 

Hence  the  co-existence  [of]  upon  a  telegraphic  circuit  of 
electrical  vibrations  of  different  pitch  is  manifested — not  by 
the  obliteration  of  the  vibratory  character  of  the  current,  but 
by  peculiarities  in  the  shapes  of  the  electrical  undulations ; 
or,  in  other  words,  by  peculiarities  in  the  shapes  of  the 
curves  which  represent  those  undulations. 

[Undulatory  currents  of  electricity  may  be  produced  in 
many  other  ways  than  that  described  above,  but  all  the 
methods  depend  for  effect  upon  the  vibration  or  motion  of 
bodies  capable  of  inductive  action.] 

There  are  many  [other]  ways  of  producing  undulatory 
currents  of  electricity,  but  all  of  them  depend  for  effect  upon 
the  vibration  or  motion  of  bodies  capable  of  inductive  action. 
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A  few  of  the  methods  that  may  be  employed  I  shall  here 
specify.* 

[I  shall  specify  a  few  of  the  methods  that  may  be  used  to 
produce  the  effect] 

When  a  wire  through  which  a  continuous  current  of 
•electricity  is  passing  is  caused  to  vibrate  in  the  neighborhood 
of  another  wire,  an  undulatory  current  of  electricity  is 
induced  in  the  latter. 

When  a  cylinder  upon  which  are  arranged  bar-magnets  is 
made  to  rotate  in  front  of  the  pole  of  an  electro-magnet,  an 
undulatory  current  is  induced  in  the  coils  of  the  electro- 
magnet. 

Undulations  may  also  be  caused  in  a  continuous  voltaic 
■current  by  the  vibration  or  motion  of  bodies  capable  of  , 
inductive  action,  or  by  the  vibration  of  the  conducting  wire 
itself  in  the  neighborhood  of  such  bodies. 

In  illustration  of  the  method  of  creating  electrical  undu- 
lations, I  shall  show  and  describe  one  form  of  apparatus  for 
producing  the  effect. 

I  prefer  to  employ  for  this  purpose  an  electro-magnet  (A, 
Pig.  5)  having  a  coil  upon  only  one  of  its  legs  (6).  A  steel 
spring  armature  (c)  is  firmly  clamped  by  one  extremity  to 
the  uncovered  leg  (rf)  of  the  magnet,  and  its  free  end  is 
allowed  to  project  above  the  pole  of  the  covered  leg.  The 
armature  (c)  can  be  set  in  vibration  in  a  variety  of  ways  (one 
of  which  is  by  wind),  and  in  vibrating  it  yields  a  musical 
note  of  a  certain  definite  pitch. 

When  the  instrument  (A)  is  placed  in  a  voltaic  circuit 
iff  ^  ^S 9)  ^^  armature  (e)  becomes  magnetic,  and  the  polarity 
of  its  free  end  is  opposed  to  that  of  the  magnet  underneath. 
So  long  as  the  armature  (c)  remains  at  rest  no  effect  is  pro- 
duced upon  the  voltaic  current,  but  the  moment  it  is  set  in 
vibration  to  produce  its  musical  note  a  powerful  inductive 
action  takes  place,  and  electrical  undulations  traverse  the 

*Thl8  paragraph  (four  lines)  interlined  in  originaL 
Words  in  square  brackets  [  ]  erased  in  original. 
Words  in  small  capitals  interlined  in  original. 
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circuit  (^  b  efg).  The  vibratory  current  passing  through 
the  coils  of  the  distant  electro-magnet  (/*)  causes  vibration  in 
its  armature  (A),  when  the  armatures  {c  h)  of  the  two  instru- 
ments (A  I)  are  normally  in  unison  with  one  another ;  but 
the  armature  {h)  is  unaffected  by  the  passage  of  the  undula- 
tory  current  when  the  pitches  of  the  two  instruments  (A  I) 
are  different  [from  one  another]. 

A  number  of  instruments  may  be  placed  upon  a  tele- 
graphic circuit  (as  in  Fig.  VI).  When  the  armature  of  any 
•one  of  the  instruments  is  set  in  vibration  all  the  other  instru- 
ments on 'the  circuit  which  are  in  unison  with  it  respond, 
but  those  which  have  normally  a  different  rate  of  vibration 
remain  silent.    Thus  if  A  (Fig.  VI)  is  set  in  vibration,  the 

armatures  of  A*    and  A*  will  vibrate  also,  but  all  the 

• 

others  on  the  circuit  remain  still.  So  also  if  B^  is  caused  to 
-emit  its  musical  note,  the  instruments  B  B*  respond.  They 
•continue  sounding  so  long  as  the  mechanical  vibration  of 
B^  is  continued,  but  become  silent  the  moment  its  motion 
stops.  The  duration  of  the  sound  may  be  made  to  signify 
the  dot  or  dash  of  the  Morse  alphabet,  and  thus  a  telegraphic 
dispatch  can  be  transmitted  by  alternately  interrupting  and 
renewing  the  sound. 

'When  two  or  more  instruments. of  different  pitch  are  si- 
multaneously caused  to  vibrate,  all  the  instruments  of  corre- 
sponding pitches  upon  the  circuit  are  set  in  vibration,  each 
responding  to  that  one  only  of  the  transmitting  instruments 
with  which  it  is  in  unison.  Thus  the  signals  of  A  are  re- 
peated by  A*  and  «A.*,  but  by  no  other  instruments  upon  the 
•circuit;  the  signals  of  B'  by  B  and  B*,  and  the  signals  of  C* 
by  0  and  0*,  whether  A,  B*,  and  0^  are  successively  or  simul- 
taneously set  in  vibration. 

Hence,  by  these  instruments,  two  or  more  telegraphic  sig- 
nals or  messages  may  be  sent  simultaneously  over  the  same 
circuit  without  interfering  with  one  another. 

I  desire  here  to  remark  that  there  are  many  other  uses  to 
which  these  instruments  may  be  put,  such  as  the  simulta- 
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neons  transmiBfiion  of  musical  notes  differing  in  loudness  a» 
well  as  in  pitch,  and  the  telegraphic  transmission  of  noises 
or  sounds  of  any  kind. 

When  the  armature  e  (Fig.  V)  is  mechanically  set  in  vi- 
bration, the  armature  h  responds  not  only  in  pitch  but  in 
loudness.  Thus  when  c  vibrates  with  little  amplitude,  a  very 
soft  musical  note  proceeds  from  A,  and  when  c  vibrates  forci- 
bly the  amplitude  of  vibration  of  h  is  considerably  increased,, 
and  the  sound  becomes  louder.  So  if  A  and  B  (Fig.  VI)  are- 
sounded  simultaneously  (A  loudly  and  B  softly)  the  instru- 
ments A^  A^  repeat  loudly  the  signals  of  A,  and  the  instru- 
ments B^  B^  repeat  gently  those  of  B. 

One  of  the  ways  in  which  the  armature  (c).  Fig.  TI,  may- 
be sot  in  vibration  has  been  stated  above  to  be  by  wind. 
Another  mode  is  shown  [by]  in  Fig.  Til  [which],  whereby 
motion  can  be  imparted  to  the  armature  by  means  of  the- 
human  voice  or  by  the  tones  of  a  musical  instrument. 

The  armature  c  (Fig.  VII)  is  fastened  loosely  by  one  ex- 
tremity to  the  uncovered  pole  (rf)  of  the  electro-magnet  (6)^ 
and  its  other  extremity  is  attached  to  the  centre  of  a  stretched 
membrane  (a).  A  cone.  A,  is  used  to  converge  sound  vibra- 
tions upon  the  membrane.  When  a  loud  sound  is  uttered  in 
the  cone  the  membrane  {a)  is  set  in  vibration,  the  armature 
(e)  is  forced  to  partake  of  the  motion,  and  thus  electrical  un- 
dulations are  caused  upon  the  circuit  E  b  efg.  These  undu- 
lations are  similar  in  form  to  the  air  vibrations  caused  by 
the  sound — ^that  is,  they  [are]  can  be  represented  graphically 
by  similar  curves.  The  undulatory  current  passing  through 
the  electro-magnet  (/)  influences  [the]  its  armature  {h)  to 
copy  the  motion  [s]  of  the  armature  {c).  A  similar  sound  to 
that  uttered  into  A  is  then  heard  to  proceed  from  L. 

[Having  described  my  invention,  what  I  claim  and  desire 
to  secure  by  letters  patent  is  as  follows : 

1.  A  system  of  telegraphy  in  which  the  receiver  is  set  in 
vibration  bj'  the  employment  of  (vibratory  or)  undulatory 
currents  of  electricity. 
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2.  The  method  of  creating  an  undulatory  current  of  elec- 
tricity by  the  vibration  of  a  permanent  magnet  or  other  body 
capable  of  inductive  action. 

3.  The  method  of  inducing  undulations  in  a  continuous 
voltaic  current  by  the  vibration  or  motion  of  bodies  capable 
of  inductive  action. 

4.  The  method  of,  and  apparatus  for,  transmitting  vocal  or 
other  sounds  telegraphically  by  (inducing  in  a  continuous 
voltaic  circuit)  causing  electrical  undulations  similar  in 
form  to  the  vibrations  of  the  air  accompanying  said  vocal  or 
other  sounds,  the  whole  for  operation  substantially  aa 
HEREIN  shown  and  described.] 

In  this  specification  the  three  words  "  oscillation,"  "  vibra- 
tion,*' and  "  undulation  "  are  used  synonymously. 

By  the  term  "  body  capable  of  inductive  action,"  I  mean  a 
body  which,  when  in  motion,  produces  dynamical  electricity. 
I  include  in  the  category  of  bodies  capable  of  inductive 
action  brass,  copper,  and  other  metals,  as  well  as  iron  and 
Bteel. 

Having  described  my  invention,  what  I  claim  and  desire 
to  secure  by  letters  patent,  is  as  follows: 

1.  A  system  of  telegraphy  in  which  the  receiver  is  set  in 
vibration  by  the  employment  of  undulatory  currents  of  elec- 
tricity. 

2.  The  combination  of  a  permanent  magnet  or  other  body 
capable  of  inductive  action  with  a  closed  circuit,  so  that  the 
vibration  of  the  one  shall  produce  electrical  undulations  in 
the  other  or  in  itself. 

Thus  (a.)  The  permanent  magnet  or  other  body  capable  of 

inductive  action  may  be  set  in  vibration  in  the  neighborhood 

of  the  conducting  wire  forming  the  circuit. 

(6.)  The  conducting  .wire  may  be  set.  in  vibration  in  the 

the  neighborhood  of  the  permanent  magnet. 

(c.)  The  conducting  wire  and  the  permanent  magnet  may 

both  simultaneously  be  set  in  vibration  in  each  other's  neigh- 
Words  in  small  capitals  interlined  in  original. 
Words  in  square  brackets  [  ]  erased  in  original. 

K 
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borhood ;  and  in  any  or  all  of  these  cases  electrical  undula- 
tions will  be  produced  upon  the  circuit. 

3.  The  method  of  producing  undulations  in  a  continuous 
voltaic  current  by  the  vibration  or  motion  of  bodies  capable 
of  inductive  action,  or  by  the  vibration  or  motion  of  the 
<3onducting  wire  itself  in  the  neighborhood  of  such  bodies. 

4.  The  method  of,  and  apparatus  for,  transmitting  vocal  or 
other  sounds  telegraphically,  as  herein  described,  by  causing 
electrical  undulations  similar  in  form  to  the  vibrations  of  the 
air  accompanying  the  said  vocal  or  other  sounds. 

(Indorsement.) 

These  papers  were  received  by  me  from  Prof.  Alex.  G.  Bell, 
in  the  winter  of  1875-76,  shortly  before  I  left  for  Eng- 
land.  I  can  fix  the  exact  date  by  reference  to  my  books  and 
papers,  but  have  not  these  at  hand  now. 

Toronto,  12th  November,  1878. 

GEO.  BROWN. 

In  regard  to  this  defence  of  fraudulent  interpolation  in 
Bell's  specification,  it  is  to  be  observed,  as  is  stated  by  this 
Court  in  its  opinion,  "  that  during  the  whole  course  of  the 
protracted  litigation  upon  the  Bell  patent  no  argument  was 
ever  presented,  based  on  this  discrepancy,  until  thiB  brief  of  Mr. 
Hill  was  filed  in  this  Court  on  the  18th  of  January,  1887,  six 
days  before  the  argument  in  these  appeals  was  begun." 
"  Certainly  there  is  nothing  in  the  pleadings  in  any  of  the 
cases  to  direct  attention  to  the  materiality  of  this  fact."  The 
facts  in  regard  to  this  alteration  are  quite  particularly  stated 
by  this  Court  in  its  opinion. 

Gray's  caveat  was  sworn  to  at  Washington,  February  14, 
1876,  and  filed  on  the  same  day. 

When  the  electrical  examiner  took  up  Bell's  application 
for  examination  in  February,  he  found  that  the  caveat  of 
Gray  had  been  filed  on  the  same  day.  The  statute  about 
interferences  between  applications  and  caveats  (R.  S.  4902) 
provides : 
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^^  Such  caveat  shall  be  filed  in  the  confidential  archives  of 
the  ofiice,  and  preserved  in  secrecy,  and  shall  be  operative 
for  the  term  of  one  year  from  the  filing  thereof;  and  if  ap- 
plication is  made  within  the  year  by  any  other  person  for  a 
patent  with  which  suc\i  caveat  will  in  any  manner  interfere, 
the  commissioner  shall  deposit  the  description,  specification, 
•drawings  and  model  of  such  application  in  like  manner  in 
the  confidential  archives  of  the  office,  and  give  notice  thereof, 
by  mail,  to  the  person  by  whom  the  caveat  was  filed." 

After  receiving  the  notice,  the  caveator  may,  ^'  if  he  desires 
to  avail  himself  of  his  caveat,"  file  an  application  within 
I  three  months. 

The  examiner  gave  to  Mr.  Bell's  solicitors  the  following 
notice : 

"  February  19»  1876. 

"  Telegraphy. — ^In  this  case  it  is  found  that  the  first,  fourth, 
!  and  fifth  clauses  of  claim  relate  to  matters  described  in  a 

pending  caveat. 

^  The  caveator  has  been  notified  to  complete,  and  this  ap- 
plication is  SQspended  for  ninety  days,  as  required  by  law. 

«  Z.  F.  WILBUR, 

''JEcammer." 

At  the  same  time  he  sent  to  Gray  the  following  notice : 

"  February  19, 1876. 

"  Sir: — ^You  are  hereby  notified  that  application  has  been 
made  to  this  office  for  letters  patents  for  telephonic  telegraph, 
etc.,  with  which  the  inventions  described  in  your  caveat, 
filed  on  the  14th  day  of  February,  1876,  apparently  inter- 
feres, and  that  said  application  has  been  deposited  in  the 
confidential  archives  of  the  office,  under  provision  of  Section 
4902  of  the  Revised  Statutes  of  the  United  States,  which 
flection  reads  as  follows : "  (Then  follows  copy  of  R.  S. 
4902). 

"  If  you  would  avail  yourself  of  your  caveat,  it  will  be 
necessary  for  you  to  file  a  complete  application  within  three 
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months  from  this  date,  three  days  additional,  however,  being" 
allowed  for  the  transmission  of  this  notice  to  your  place  of 
residence. 

■ 

"  Very  respectfully, 

."  R.  H.  DUELL, 

"  Commissioner.*^ 

**  Elisha  Gray,  care  W.  D.  Baldwin,  present/' 

Also  the  following  notice : 

"  Examiner's  Room,  No.  118,  U.  S.  Patent  Office, 

"  Washington,  D.  C,  February  19, 1876, 
**  E.  Gray,  care  W.  D.  Baldwin : 

"  In  relation  to  the  following  notice  in  relation  to  your 
caveat,  it  may  be  well  to  add  that  the  matters  in  the  appli- 
cation referred  to  seem  to  conflict  with  your  caveat  in  these^ 
particulars,  viz. : 

"  Ist.  The  receiver  set  into  vibration  by  undulatory  cur- 
rents. 

"  2d.  The  method  of  producing  the  undulations  by  vary- 
ing the  resistance  of  the  circuit. 

"  3d.  The  method  of  transmitting  vocal  Sounds  telegraphi- 
cally  by  causing  these  undtilatory  currents,  etc. 

"  Z.  F.  WILBUR, 

Mr.  Bell's  solicitors,  believing  that  their  application  was- 
filed  early  in  the  day,  doubted  whether  the  caveat  was  filed 
as  early  as  the  application,  and  thereupon  addressed  to  the^ 
Commissioner  of  Patents  a  communication  on  the  subject. 

On  this  the  examiner  then  added  the  following  indorse- 
ment: 

*'  Examiner's  Room,  'No,  118, 

"  February  25, 1876. 

"  The  cash  blotter  in  the  chief  clerk's  room  shows  conclu- 
sively that  the  application  was  filed  some  time  earlier  on  the 
14th  than  the  caveat. 
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"  The  application  was  received  also  in  118  hy  noon  of  the 
14th ;  the  caveat  not  until  the  15th. 

"  Z.  F.  WILBUR, 

^^  licaminer.^* 
Upon  this,  he  sent  to  Mr.  Bell's  solicitors  the  following 
<x>nimiinication : 

"  Examiner's  Room,  No.  118,  U.  S.  Patent  Office, 

**  Washington,  D.  C,  February  26, 1876. 

**  A.  G.  Bell,  care  of  Pollock  &  Bailey,  present : 

"  February  14, 1876. 

"  Telegraphy. — ^The  suspension  of  this  application,  having 
been  declared  under  a  misapprehension  of  applicant's  rights, 
is  withdrawn. 

"  Z.  F.  WILBUR, 

The  memorandum  or  fee-ticket  says  that  the  money  was 
paid  February  14, 1876,  and  adds,  ^^  Paper  will  be  filed  to-dayj^^ 

Mr.  Gray  wrote  to  Mr.  Bell  February  21, 1 877,  that  he  was 
aware  that  the  caveat  was  filed  some  hours  later  than  the 
application. 

The  defendants  also  set  up  that  7ames  W.  McDonough,  of 
Chicago,  was  a  first  inventor  of  the  speaking  telephone. 

He  was  called  as  a  witness. 

His  original  apparatus  was  long  before  destroyed,  and 
•even  his  model  was  lost  in  the  Patent  Office  fire.  A  few 
experimental  pieces  remain,  but  essentially  the  whole  proof 
as  to  what  his  instrument  was  rests  on  the  description  in  his 
application  of  April  10, 1876,  and  the  memories  in  1881  of 
himself  and  of  the  members  of  his  family.  lie  never  tried  it 
except  in  his  own  room  in  his  house.  It  was  never  seen 
except  there  and  by  the  members  of  his  household. 

He  was  a  large  furniture  manufacturer  in  Chicago,  and 
had  taken  several  patents  for  furniture,  casters,  etc. 

McDonough's  application  is  explicit  in  its  description  of 
the  operation  of  the  apparatus  by  which  he  wished  to  trans- 
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mit  speech.  It  is  given  in  full  in  the  evidence  in  the  Mole- 
cular and  Overland  cases,  and  contains  the  following : 

"  The  object  of  my  invention  is  to  provide  a  means  for 
transmitting*  articulate  sounds  from  one  place  to  another 
through  the  medium  of  electricity ;  and  it  consists  in  the 
combination  with  an  electrical  battery  circuit  wires,  arma- 
ture, magnet  and  circuit-breaker,  of  a  transmitting  and  a 
receiving  membrane  or  sounding  apparatus,  so  constructed  as 
to  vibrate  in  accord  with  the  vibrations  of  articulate  sound,, 
and  so  arranged  relative  to  the  magnet  and  circuit-breaker 
that  the  vibrations  of  the  transmitting  membrane  or  appa- 
ratus, produced  by  articulate  sounds,  are  transmitted  by  the 
electrical  current  to  the  receiving  membrane  or  apparatus,, 
and  so  as  .to  cause  a  like  vibration  of  the  receiving  membrane 
or  apparatus,  and*  it  to  produce  the  articulate  sounds 

transmitted  from  and  by  the  transmitting  membrane  or 
apparatus.  My  invention  also  consists  in  the  novel  construc- 
tion of  the  circuit-breaker,  as  is  hereafter  more  fully- 
described."  "D'  is  the  circuit-breaker  which  consists  of  an 
arch-shaped  piece  of  metal  loosely  secured  at  its  centre  upon 
the  bolt  D,  and  is  bent  upwards  at  each  end,  and  from  the 
membrane  A,  as  shown  in  Fig.  3,  so  as  to  form  depending 
V-shaped  points  adapted  to  rest  upon  the  respective  plates 
C,  C.  The  circuit-breaker  D'  is  so  fitted  upon  the  bolt  D  as 
to  admit  of  a  free  and  easy  ascending  and  descending  move- 
ment, the  limit  of  its  ascending  movement  being  determined 
by  its  contact  with  the  nut  E  on  the  bolt,  and  the  descending- 
movement  being  limited  by  its  contact  with  plates  C,  C. 

"  The  operation  of  my  said  telelogue  is  as  follows :  The 
transmitting  membrane  A,  being  sensitive  to  the  vibrations 
of  articulate  sounds  produced  thereon,  is  caused  to  vibrate 
in  sympathy  therewith,  thereby  imparting  an  upward  move- 
ment of  the  circuit-breaker  at  each  vibration,  and  discon- 
necting it  from  the  plate  C  C  and  alternately  breaking  and 
closing  the  circuit,  when  the  intermittent  current  alternately 

*  A  word,  probably  **  cause/'  is  wanting  in  the  original. — Kd. 
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magnetizes  and  demagnetizes  the  magnet  G',  attracting  the 
armature  H,  and  causes  it  and  the  membrane  F  to  vibrate 
simultaneously  with  the  vibrations  of  the  transmitting 
membrane  A,  and  in  accord  therewith,  and  so  that  the  said 
membrane  F  reproduces  the  articulate  sounds  transmitted 
from  and  by  the  membrane  A. 

"  I  do  not  limit  ftiyself  to  the  construction  and  arrange- 
ment of  the  circuit-breaker  D',  as  shown  and  described,  as 
other  means  may  be  employed ;  as,  for  example,  one  of  the 
plates  C  may  be  attached  to  the  membrane ;  and  the  other 
made  either  in  the  form  of  a  plate  or  needle,  and  attached 
direct  to  the  connecting  wire,  and  adjusted  to  rest  upon  the 
plate  so  as  to  break  the  connection  by  the  vibrations  of  the 
membrane,  which  will  accomplish  the  same  result.  It  will 
be  observed  that  each  end  of  the  circuit-breaker  D'  is  bent 
upward  from  the  membrane;  the  object  being  to  prevent 
local  attraction  and  render  its  action  more  sensitive  to  the 
lighter  vibrations  of  the  membrane.  The  articulate  sounds 
may  be  taken  direct  from  the  magnet  or  through  any  sub- 
stance or  material  suflSiciently  sensitive  to  the  vibration  of 
sounds  to  reproduce  them  by  contact  with  the  magnet. 

"  Having  thus  described  my  invention,  what  I  claim  as 
new,  and  desire  to  secure  by  letters  patent  is : 

"1.  The  combination  with  the  battery,  circuit  wires, 
magnet,  armature  and  circuit-breaker  of  the  transmitting 
membrane  A,  and  receiving  membrane  F,  substantially  as, 
and  for  the  purpose,  specified. 

"  2.  The  combination  with  the  plat^es  C,  C,  of  the  circuit- 
breaker  D',  whereby  the  circuit  is  alternately  opened  and 
closed  by  the  vibrations  of  the  membrane  A,  substantially  as 
specified. 

"  3.  The  combination  of  the  bolt  D,  and  adjusting  nut  E, 
of  the  circuit-breaker  ly ,  substantially  as  and  for  the  purpose 
specified." 

The  following  are  the  specifications  of  the  two  patents  of 
Cromwell  Fleetwood  Varley,  of  London,  England,  granted^ 
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one  June  2, 1868,  in  the  United  States,  and  the  other  October 
8, 1870,  in  England,  for  "  Improvements  in  Electric  Tele- 
graphs," which  are  claimed  to  have  anticipated  the  invention 
of  Bell. 


CROMWELL  FLEETWOOD  VARLEY,  OP  LOIfDON", 

ENGLAND. 

Improvembnts  in  Telegraphing. 

Specification  forming  part  of  Letters  Patent  No.  78,4959  dated 

June  2, 1868. 

7b  aU  whom  it  inay  concern : 

Be  it  known  that  I,  Cromwell  Fleetwood  Varlet,  of  Lon- 
don, England,  temporarily  residing  in  New  York,  County  of 
New  York,  and  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Electric  Telegraphs :  and  I 
hereby  declare  the  following  to  be  a  full,  clear  and  exact 
description  of  the  same. 

The  objects  of  my  invention  are  to  cut  off  the  disturbance 
arising  from  earth-currents,  to  obtain  a  high  speed  of  signal- 
ing through  long  circuits,  and,  should  the  conductor  become 
partially  exposed,  to  preserve  it  from  being  eaten  away  by 
•electrolytic  action. 

No  means,  prior  to  my  invention,  had  been  devised  for 
effecting  the  first  and  third  of  these  results.  I  have  devised 
several  other  methods  less  perfect  than  those  hereinafter  de- 
scribed, but  all  embodying  the  general  principle  of  my  in- 
vention. 

The  invention  consists  of  the  arrangement  of  well-known 
apparatus,  whose  action,  being  of  an  electric  and  magnetic 
•character  cannot  be  explained  by  drawings  or  models ;  but 
the  accompanying  diagrams  and  specification  will  enable 
those  skilled  in  the  art  to  understand  the  invention. 

The  telegraphic  signals  in  this  invention  are   made    to 
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depend  upon  the  rate  of  change  of  electrical  potential,  and 
not  upon  the  strength  of  the  current  or  charge  in  the  cable. 

As  the  earth  currents — i.  e.,  the  electric  variations  in  the 
earth  itself— change  their  strength  slowly,  the  indications 
produced  by  them  with  this  invention,  in  which  the  strength 
of  the  signals  depends  upon  the  rate  of  change  of  strength, 
Are  so  feeble  as  to  escape  notice,  and  the  embarrassment  aris- 
ing from  this  cause  on  long  lines  is,  to  all  practical  purposes, 
avoided. 

There  are  two  modes  by  which  this  is  eflfected,  and  a  higher 
rate  of  signaling  through  long  cables  obtained.  The  firet 
plan  is  by  means  of  an  induction-coil.  The  cable  at  the  re- 
-ceiving  end  of  the  circuit  is  connected  to  the  primary  wire 
of  an  induction  coil,  and  through  it  to  the  earth.  Tho  sec- 
ondary wire  is  connected  to  the  telegraph  instrument.  This 
:arrangement  is  represented  by  Diagram  jS"o.  1. 

Explanation  of  its  action:  On  a  current  passing  through 
the  primary  wire  of  the  induction-coil,  the  iron  core  becomes 
magnetized,  and  this  magnetization  produces  a  current  in 
the  secondary  wire,  which  acts  upon  the  telegraphic  instru^ 
inent 

"When  the  current  in  the  primary  wire  has  reached  its 
maximum  force,  and  is  flowing  steadily  through^  the  iron 
•core  is  magnetized  to  a  certain  fixed  amount,  and  then  the 
<5urrerit  in  the  secondary  wire  ceases.  If,  now,  any  change 
in  the  strength  of  the  current  through  the  primary  wire 
occurs,  the  amount  of  magnetization  of  the  iron  core  will 
vary,  and  a  corresponding  current  in  the  secondary  wire 
will  result. 

The  earth-currents  seldom  pass  from  zero  to  their  maximum 
and  back  again  to  zero  (prior  to  changing  sign)  in  less  than 
five  or  six  minutes,  while  the  telegraphic  signals  are  gener- 
ally produced  in  a  small  fraction  of  a  second. 

With  the  former,  although  the  currents  are  often  very 
«trong,  the  rate  of  change  of  strength  is  extended  over  sev- 
eral minutes,  and  consequently  the  current  in  the  secondary 
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wire  is  very  feeble,  as  its  strength  is  mainly  dependent  upon 
the  rate  of  variation  of  the  magnetism  of  the  iron  core. 

The  signaling  currents  or  impulses  are  much  more  rapid 
or  sudden,  and  consequently  the  variation  of  the  magnetism 
of  the  iron  core  is  much  more  sudden,  and  the  currents  gen- 
erated thereby  in  the  secondary  wire  are  comparatively  pow- 
erful and  distinct. 

Thus,  then,  suppose  the  earth  to  send  a  current  through 
the  line — say  a  positive  (  )  current  from  the  sending  to  the 
receiving  station — and  to  slowly  magnetize  the  iron  core^ 
and,  for  ease  of  explanation,  suppose  this  earth-current  to- 
remain  for  a  time  steady  and  uniform  in  strength  ;  let,  now,, 
the  sending  station  make  a  signal.  In  doing  so  his  battery 
adds  its  strength  to  or  opposes  the  earth-current,  according  ns 
the  signal  sent  is  +  or  —  (positive  or  negative). 

This  sharp  and  comparatively  sudden  addition  to  or  sub- 
traction from  the  earth-current  produces  a  rapid  augmenta- 
tion or  diminution  of  the  magnetism  in  the  iron  core,  and 
thus  produces  a  distinct  signal  in  the  secondary  wire. 

For  still  further  explanation,  suppose  the  earth-current  to 
be  -f ,  and  to  have  a  strength  of  100  plus  or  positive,  and 
the  signal  current  to  have  a  strength  of  10,  if  a  positive  sig- 
nal be  sent,  the  current  will  rapidly  rise  at  the  receivings 
end  in  the  proportion  of  100  to  110.  This  rapid  increment 
of  magnetism  will  produce  a  positive  signal  in  the  secondary 
wire,  corresponding  to  the  increment  10.  But  if  a  negative 
signal  be  sent,  then  the  battery  will  be  opposed  to  the  earth- 
current,  and  the  current  will  rapidly  fall  at  the  receiving 
end  in  the  proportion  of  100  to  90,  the  magnetism  in  the 
iron  coil  will  experience  a  rapid  decrease,  and  a  negative  sig- 
nal will  be  produced  in  the  secondary  wire  corresponding  to- 
the  decrement  (or  negative  increment)  10,  although  the  cur- 
rent through  the  line  or  cable  still  remains  strongly  positive. 
As  the  strength  of  those  secondary  signals  is  almost  en- 
tirely dependent  upon  the  rate  of  increment  and  decrement 
of  the  current  through  the  primary  wire,  and  as  the  slowest 
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line  yet  constructed  need  not  require  so  much  as  half  a  sec- 
ond to  produce  a  cleir  signal,  while  the  earth  takes  five 
minutes  or  six  hundred  half  seconds,  the  current  arising  in 
the  secondary  wire  from  the  earth-current  (which,  although 
assumed  to  be  ten  times  stronger,  is  six  hundred  times  slower) 
13  flS)  —*  ao  part  only  of  the  strength  of  the  signal,  and  tho 
effects  of  the  earth-current  are  consequently  practically  cut  off. 

When  signaling  through  a  very  long  cable,  a  rapid  suc- 
cession of  signals  charges  the  cable  and  produces  an  electric 
wave  which  is  a  long  while  subsiding,  and  acts  at  the  receiv- 
ing end  in  a  somewhat  analogous  manner  to  the  earth-cur- 
rent just  described.  This  prevents  signals  from  being  trans- 
mitted in  rapid  succession  by  the  ordinary  means. 

The  above  apparatus,  which  may  be  popularly  described 
as  disentangling  the  short  high  crested  waves  from  the  large 
long  swells,  enables  clear  distinct  signals  to  be  produced  rap- 
idly one  after  the  other. 

The  strength  of  the  signals  through  the  cable  or  telegraph 
circuit  is  produced  by  the  rate  of  the  increments  and  decre- 
ments of  current,  and  not  by  the  current  itself;  and  as  an 
imperfect  illustration,  if  the  great  earth-current  through  the 
cable  be  compared  with  an  Atlantic  swell  whose  height  is 
five  fathoms,  but  spreading  horizontally  over  five  or  six  hun- 
dred fathoms,  and  whose  sides  will  have  an  angle  of  say  one 
hundred  and  seventy-eight  degrees,  and  if  the  signals  be 
compared  with  the  ripples  produced  by  the  wind  upon  the 
back  of  the  swell,  and  whose  angles  are  each,  say,  sixty  de- 
grees, then  an  apparatus  that  will  indicate  these  angles 
would  scarcely  notice  the  angle  of  one  hundred  and  seventy- 
eight  degrees,  which  is  nearly  a  straight  line  (or  one  hundred 
and  eighty  degrees),  while  the  small  waves,  with  an  angle 
each  of  sixty  degrees,  would  be  distinct,  and  such  apparatus 
would  disentangle  the  small  signals  from  the  big  swell,  pay- 
ing almost  no  attention  to  the  latter.  Electric  waves  are  en- 
tirely different  from  water  waves ;  but  the  illustration  may^ 
serve  to  explain  the  action  of  the  former. 
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The  second  plan  of  effecting  the  above  is  more  expensive 
In  construction,  but  more  perfect  in  action.  A  large  con- 
denser is  inserted  in  the  circuit  at  one  or  both  ends,  accord- 
ing to  the  circumstances  of  the  case.  At  the  receiving  end 
of  the  line  I  prefer  the  following  arrangement  (Diagram 
No.  2),  which  gives  a  rapid  rate  of  signaling. 

The  cable  is  connected  to  the  one  armature  of  the  con- 
denser through  the  telegraph  receiving  instrument,  and  the 
other  armature  is  connected  with  the  earth.  The  cable  is 
also  connected  to  the  earth  by  means  of  a  resistance  coil, 
which  is  best  when  made  of  a  long  length  of  insulated  cop- 
per wire,  wound  round  ah  iron  core. 

On  a  current  running  through  the  line  or  cable  it  finds  at 
the  distant  end  two  routes  or  channels,  viz.,  the  resistance 
coil  and  the  condenser.  The  condenser  route  at  the  first  mo- 
ment offers  no  other  sensible  resistance  than  that  of  the 
receiving  instrument,  while  the  other,  owing  to  the  mag- 
netic inertia  of  the  iron  core,  offers  at  the  first  moment  a 
considerable  resistance.  The  condenser  is  rapidly  charged, 
•and  as  soon  as  it  is  charged  to  the  full  force  or  potential  of 
the  current  in  the  cable,  all  the  rest  of  the  electric  current 
goes  through  the  resistance  coil  to  earth,  and  no  more  cur- 
rent is  shown  upon  the  receiving  instrument  If,  now,  the 
potential  in  the  cable  be  reduced  or  increased  a  little,  the 
-change  in  the  condenser  is  reduced  or  increased  in  proportion, 
and  a  negative  or  positive  signal  can  be  distinctly  produced 
at  pleasure,  although  the  electric  current  or  charge  in  the 
line  or  cable  has  not  changed  sign,  but  only  varied  in 
strength.  The  resistance  coil,  between  the  cable  and  the 
earth,  may  be  dispensed  with;  but  then  the  little  signal 
wave  does  not  reach  its  maximum  so  rapidly,  and  conse- 
quently the  signals  are  not  so  rapid  {vide  Diagram  6). 

Observe,  the  receiving  instrument  may  be  placed  between 
the  second  armature  of  the  condenser  and  the  earth  or 
ground,  instead  of  between  the  cable  and  the  first  armature. 
A  condenser  may  also  be  employed  at  the  sending  end  of  the 
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line  or  cable,  either  with  or  without  a  condenser  at  the  re- 
ceiving end  of  the  line  or  cable.  When  a  condenser  is- 
inserted  at  the  sending  end  only  of  the  line,  the  resulting- 
signal  is  very  similar  to  that  produced  by  a  condenser  at  the 
receiving  end  only ;  but  the  disturbing  action  of  the  earth- 
current,  however,  is  more  felt  when  the  condenser  is  only 
placed  at  the  sending  end,  because  the  earth-current  has  to- 
charge  the  cable  in  addition  to  the  condenser,  all  of  which 
charging  current  has  to  pass  through  the  receiving  instru- 
ment. When  the  condenser  is  used  at  the  sending  end  of  the 
cable  or  line  (Diagram  3),  the  cable  is  connected  to  the  one 
armature  of  the  condenser,  and  the  telegraph  key  to  the 
other  armature  of  the  condenser.  An  ordinary  double  or 
reversing  key  is  generally  used,  so  that  when  the  one  is  de- 
pressed a  positive  charge  is  communicated  to  the  condenser 
armature  attached  to  it,  and  when  the  other  is  depressed  a 
negative  charge  is  communicated  to  it. 

If  the  key  had  been  connected  to  the  line  or  cable  in  the 
usual  manner,  a  constant  or  permanent  current  would  have 
been  produced  through  the  cable  so  long  as  the  contact  was 
maintained,  and  this  current  would  only  begin  to  die  away 
when  the  contact  with  the  battery  was  broken  or  reversed. 
But  when  the  condenser  is  interposed  in  the  circuit,  as  de- 
scribed, so  soon  as  the  currrent  from  the  battery  has  charged 
the  condenser,  the  current  from  the  condenser  is  arrested  and 
variations  in  the  length  of  the  battery-contact  beyond  a  fixed 
amount  will  produce  no  change  in  the  amount  of  current 
thrown  into  or  induced  in  the  cable.  In  this  way  great  uni- 
formity and  regularity  of  signals  are  obtained. 

At  the  sending  end  of  the  line  it  is  sometimes  advisable 
to  use  a  smaller  condenser  than  at  the  receiving  end,  and 
higher  battery  power,  because  the  more  sharp  and  sudden 
the  impulse  is  given  the  quicker  will  the  signal  appear  at 
the  distant  end. 

If  the  dimensions  of  the  condenser  be  reduced,  sa}''  halved, 
and  the  battery  power  be  augmented  in  the  inversed  ratio. 
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then  the  shook  or  impulse  will  be  the  same  in  amount,  but 
more  sudden,  producing  a  rather  more  rapid  signal  at  the 
distant  end ;  but  the  disturbing  action  of  the  earth-currents 
is  reduced  as  the  dimensions  of  the  condenser  are  reduced  at 
the  receiving  end. 

In  some  cases,  such,  for  example,  as  where  the  Morse  in- 
strument is  used,  it  is  advisable  to  connect  together  the  two 
Armatures  by  means  of  a  very  large  resistance,  as  shown  in 
Diagram  6,  so  that  after  the  condenser  is  charged  the  current 
through  the  cable  shall  not  entirely  cease.  Thus  the  sharp 
sudden  impulse  of  the  condenser  charges  the  cable  and 
would  produce  a  dot,  but  not  a  line  or  dash.  The  weak 
<;urrent  through  the  large  resistance,  however,  maintains  the 
current  in  the  cable,  and  a  dash  is  produced,  the  Morse  arma- 
ture being  held  down  by  this  weak  current  so  long  as  th6 
key  is  held  down. 

On  the  key  being  elevated  the  charged  condenser  is  con- 
nected to  the  ground  if  the  condenser  be  at  the  sending  end ; 
and  in  discharging  itself  the  condenser  produces  a  short, 
fiharp  current  in  the  cable  in  the  opposite  direction,  which 
rapidly  terminates  the  signal  at  the  distant  end  of  the 
cable. 

All  cables  are  liable  to  have  their  insulation  impaired. 
"When  this  is  the  case,  and  the  proper  conductor  is  exposed 
to  the  sea  water,  the  copper  is  decomposed  whenever  a  posi- 
tive current  is  permitted  to  flow  from  the  copper  into  the 
water,  forming  a  chloride  of  copper,  which  is  soluble  and 
effuses  itself  and  floats  away. 

If  the  cable  be  kept  always  negative  to  the  water,  the 
action  of  the  positive  current  flowing  into  the  wire  from  the 
water  is  to  preserve  the  wire  from  decomposition. 

To  effect  this  I  place  a  condenser  at  each  end  of  the  cable 
(Diagram  7),  and  also  connect  to  the  cable,  through  a  large 
resistance  (or  long  coil  of  fine  wire),  a  battery  whose  positive 
pole  is  connected  to  the  earth  at  a  negative  pole  to  the  resist- 
iiiice  coil.     This  keeps  the  cable  always  negative  to  the 
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water,  and  yet  the  signals  through  it  and  the  condensers  are 
-either  positive  or  negative,  at  pleasure.  Suppose  the  signal 
impulse  to  he  a  positive  one,  it  weakens  the  negative  char- 
acter of  the  charge  in  the  cable,  and  also  in  the  distant  con- 
denser, and  immediately  a  corresponding  positive  signal  is 
produced  in  the  distant  instrument. 

If  the  signal  impulse  be  negative  it  increases  the  negative 
charge  in  the  cable  and  also  in  the  distant  condenser,  and 
therefore  produces  a  negative  signal  in  the  distant  instrument, 
and  thus,  although  positive  and  negative  impulses  are  pro- 
duced at  the  distant  end,  the  cable  has  been  only  less  or  more 
negative,  but  never  positive  to  the  sea,  and  therefore  the 
conductor  has  been  constantly  under  the  preservative  action 
of  the  negative  current. 

Thus,  then,  the  action  of  the  condensers  and  battery  has 
not  been  only  to  cut  off  the  effect  of  the  earth-currents  and 
to  expedite  the  transmission  of  signals,  but  also  to  preserve 
the  conductor  of  the  cable  from  destruction  if  exposed  to  the 
«ea  water. 

In  Diagram  7  the  place  of  the  switches  or  commutators  is 
shown.  These  have  been  omitted  in  the  other  diagrams  to 
simplify  them.  These  commutators  are  of  the  ordinary  well 
known  form,  common  to  most  systems  of  submarine  tele- 
graphing, and  are  not  a  part  of  this  invention. 

Having  now  described  my  invention  and  the  manner  in 
which  the  same  is  or  may  be  carried  into  effect,  what  I  claim 
and  desire  to  secure  by  letters  patent  is : 

1.  In  so  arranging  telegraphic  apparatus  as  to  work  by  the 
variation  of  the  increment  and  decrement  of  electric  potential, 
and  not  by  the  direct  action  of  the  electric  current  itself,  as 
and  for  the  purposes  set  forth^ 

2.  The  use  of  an  induction-coil  at  the  receiving  end  of  the 
•cable,  one  of  its  wires  being  connected  between  the  cable  and 
the  ground,  and  the  other  or  secondary  wire  connected  with 
the  receiving  instrument,  as  and  for  the  purposes  set  forth. 

8.  The  use  of  a  condenser  or  condensers  between  the 
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receiving  end  of  the  cable  and  the  earth,  with  or  without 
resistance  coils  between  the  cable  and  the  earth,  as  and  for 
the  purposes  set  forth. 

4.  The  use  of  a  condenser  at  the  sending  end  of  the  cable,, 
with  or  without  resistance  coils,  connecting  its  two  arma- 
tures, as  and  for  the  purposes  set  forth. 

5.  The  use  of  a  condenser  at  each  end  of  the  cable,  the 
cable  being  connected  with  the  ground  through  a  resistance 
coil  and  a  battery,  so  as  to  keep  the  cable  always  negatively 
electrified,  as  and  for  the  purposes  set  forth. 

In  testimony  whereof  I  have  signed  my  name  to  this, 
specification  before  two  subscribing  witnesses. 

C.  F.  VARLEY. 


A.  D.  1870,  8th  APRIL,  No.  1044. 

Electric  Telegraphs. 

Letters  Patent  to  Cromwell  Fleetwood  Yarley,  of  Beckenham,. 
in  the  County  of  Kent,  for  the  Invention  of  '*  Improvements 
in  Electric  Telegraphs;''  sealed  the  7th  June,  1870,  and  dated 
the  8th  April,  1870. 

Provisional  specification  left  by  the  said  Cromwell  Fleetwood 
Yarley  at  the  office  of  the  Commissioner  of  Patents  with  bis 
petition,  8th  April,  1870. 

I,  Cromwell  Fleetwood  Varley,  of  Beckenham,  in  the 
County  of  Kent,  do  hereby  declare  the  nature  of  the  said 
Invention  for  "Improvements  in  Electric  Telegraphs,"  to  be 
as  follows : 

This  Invention  has  for  its  object  the  increase  of  the  trans- 
mitting power  of  telegraph  circuits,  by  enabling  more  than 
one  operator  to  signal  independent  messages  at  the  same  time 
upon  one  and  the  same  wire  to  and  from  independent 
stations. 
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In  working  land  lines  it  is  usual  to  produce  the  signals  by 
means  of  the  passage  of  a  current  of  electricity  producing 
magnetic  action,  as  in  the  Morse  or  Hughes  instruments,  or 
chemical  action,  as  in  the  Baines  machines. 

By  my  invention  I  superpose  upon  the  currents  used  for 
working  the  ordinary  telegraphs,  rapid  undulations  or  waves 
which  do  not  practically  alter  the  mechanical  or  chemical 
power  of  the  ordinary  signal  currents,  and  by  new  apparatus, 
hereinafter  described,  these  undulations  are  made  to  produce 
distinct  and  independent  audible  or  other  signals,  so  long  as 
these  undulations  are  produced,  whether  ordinary  signal  cur- 
rents be  flowing  or  not. 

As  a  rough  mechanical  illustration  of  the  way  in  which  I 
propose  to  pass  two  sets  of  elastic  signals  simultaneously,  and 
in  either  direction  through  the  same  line-wire  without  inter- 
ference, I  will  suppose  a  rope  stretched  over  two  distant 
pulleys  by  means  of  weights  at  each  end ;  if  the  near  weight 
be  raised  the  distant  one  falls.  In  this  way  signals  are 
transmitted  by  the  connecting  rope,  which  may  be  called 
current  signals ;  if  now  two  small  pulleys,  capable  of  rising 
and  falling,  rest  upon  the  rope  between  but  near  to  the  sup- 
ports, they  will  simply  rotate  when  the  rope  is  shifted  back- 
wards and  forwards ;  if  now  an  operator  at  one  end  strikes  the 
rope,  vibrations  or  waves  will  be  produced  which  will  cause 
the  other  small  pulley  to  dance  or  make  vibration  signals^ 
Consequently  the  operator  who  shifts,  and  the  operator  who 
strikes  the  rope,  can  each  produce  independent  signals  on  one 
and  the  same  rope.  Suppose  the  rope  to  travel  over  several 
fixed  pulleys,  the  operation  of  g^ifting  the  rope  will  produce 
distinct  current  signals  from  end  to  end  of  the  line  as  before, 
but  between  each  fixed  pulley  vibrations  can  be  produced, 
and  so  a  number  of  intermediate  stations  can  communicate 
independently  of  each  other  and  independently  of  the  current 
signals  throus:h  the  line. 

With  this  mechanical  simile  the  following  will  be  more 
easily  understood. 
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The  way  in  which  I  carry  my  electric  invention  into  oper- 
ation is  as  follows : 

An  electro-magnet  offers  at  the  first  moment  great  oppo- 
sition to  the  passage  of  a  current  of  electricity,  and  there- 
fore it  may  be  considered  as  partially  opaque  to  the  trans- 
mission of  very  rapid  alterations  or  electric  waves.  I  attach 
to  the  line  at  desirable  parts  condensers.  In  the  first  in- 
stance I  will  assume  only  two  condensers,  one  at  each  end, 
attached  near  each  end  of  an  ordinary  telegraph  line.  The 
first  or  communicating  station  produces  in  its  condenser 
rapid  charges  ana  discharges ;  these  add  to  and  take  from 
the  line  a  number  of  small  electric  impulses  without  affect- 
ing the  mean  magnetizing  power  of  the  currents  through 
the  line.  These  impulses  charge  and  discharge  the  second 
condenser  at  the  other  end. 

These  undulations  in  the  second  condenser  can  be  utilized 
in  the  following  manner  : 

1.  If  the  condenser  be  made  of  *  paper  and  metal 
foil  the  rapid  charges  and  discharges  produce  a  musical 
sound. 

2.  If  these  rapid  alterations  be  made  to  pass  round  a  helix 
containing  an  iron  rod  a  musical  sound  is  produced. 

3.  If  these  currents  pass  round  a  helix  containing  a  mag- 
netized harmonium  tongue,  the  currents  make  it  vibrate 
audibly  if  the  currents  be  properly  timed,  and  the  effect  is 
increased  if  a  feeble  current  of  air  be  passing  the  tongue. 
By  adding  tubes  of  proper  length  and  sounding  boards  and 
other  appliances  for  communicating  vibrations  the  power  of 
the  signal  is  increased. 

4.  By  placing  the  magnetized  tongue  of  a  musical  comb 
between  the  poles  of  an  electro-magnet  with  only  a  small 
iron  core,  or  inside  a  coil,  it  is  made  to  vibrate  whenever 
rhese  undulations  are  passing. 

5.  Another  method  of  producing  sound  from  the  undula- 
tions consists  of  stretching  a  music  wire  through  hollow 
helices;  the  currents  magnetize  and  demagnetize  the  tone, 

*  This  blank  occurs  in  the  Euji^liali  specification. 
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this  wire  being  also  placed  between  the  poles  of  permanent 
magnets. .  Harmonious  currents  cause  this  wire  to  vibrate. 
In  some  cases  it  may  be  useful  to  employ  inharmonious  cur- 
rents to  stop  or  silence  the  vibrations.  The  two  latter 
methods  will  only  speak  when  vibrations  of  harmony  with 
the  tongue  are  made  to  pass,  and  consequently  in  some  cases 
two  or  more  distin9t  sets  of  vibrations  can  be  made  to  act 
on  two  or  more  sets  of  apparatus  differently  tuned,  and  to 
permit  of  several  distinct  communications  to  be  transmitted 
simultaneously  upon  the  same  section  of  a  single  line-wire. 
By  introducing  between  the  receiving  condenser  and  a  Morse 
or  other  ordinary  receiving  instrument  a  current  reverser 
keeping  time  with  the  vibrations,  these  alternating  currents 
are  made  to  flow  through  the  receiving  instrument  in  one 
direction,  and  are  then  competent  to  work  the  Morse  or 
other  ordinary  receiving  instrument. 

6.  When  it  is  desirable  to  subdivide  the  vibrating  sections 
of  a  line  an  electro-magnet,  or,  what  is  better,  two  electro- 
magnets are  inserted  in  the  circuit,  and  a  condenser  may 
with  advantage  be  placed  between  the  circuit  and  the  earth, 
connecting  the  condenser  with  the  circuit  between  the  two 
electro- magnets.  In  this  way,  without  interfering  materially 
with  the  ordinary  signals  through  the  line,  the  vibrating  sec- 
tions are  separated  from  each  other,  by  withdrawing  the  iron 
cores  from  the  electro-magnets,  or,  short  circuiting  the  elec- 
tro-magnets, the  vibrations  are  passed  through  to  the  next 
station. 

7.  Another  method  consists  of  inserting  a  reflecting  gal- 
vanometer between  the  condenser  and  the  earth  (or  between 
the  line  and  the  condenser);  the  vibratory  or  secondary 
signals  can  be  read  off  by  observing  its  vibrations. 

8.  Vibrations  are  rendered  sensible  by  placing  a  movable 
iron  bar  between  the  poles  of  an  electro-magnet  or  inside  a 
helix,  and  one  or  both  of  its  ends  between  the  poles  of  per- 
manent magnets ;  the  latter  are  covered  with  brass  or  any 
non-magnetic  matter ;  the  vibration  currents  cause  it  to  vi- 
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brate  between  the  poles  of  the  electro  or  permanent  magnets, 
and  so  produce  distinctly  audible  sounds. 

9.  There  are  other  methods  of  utilizing  these  superposed 
vibrations,  such  as  connecting  to  the  condenser  an  electro- 
meter like  that  of  Milner  or  Pettier.  An  intermediate 
Morse  or  other  such  line  instrument  would  cut  off  the  vibra- 
tion signals  or  reduce  them  much ;  this  opposition  of  the 
intermediate  electro-magnet  may  be  cut  off  by  connecting 
the  terminals  of  a  condenser  to  the  circuit  on  each  side  of 
the  magnet. 

There  are  several  methods  of  producing  these  vibrations 
in  the  wire : 

1.  If  a  tuning  fork  be  placed  between  the  poles  of  an 
electro-magnet  with  a  spring  contact  so  arranged  that  when 
at  rest  the  battery  current  flows  through  the  electro-magnet, 
the  latter  will  attract  the  tuning  fork  and  break  the  circuit; 
the  magnetism  then  ceases  and  the  tuning  fork  springs  back 
and  renews  the  circuit ;  in  this  way  it  keeps  vibrating  so 
long  as  the  battery  is  in  action.  A  secondary  wire  around 
this  magnet  produces  currents  in  opposite  directions,  and  by 
placing  this  secondary  wire  in  circuit  with  the  line-wire  the 
necessary  vibrations  are  produced. 

2.  The  secondary  wire  may  be  connected  between  the 
earth  and  the  condenser  attached  to  the  line-wire;  this 
method  does  not  add  to  the  resistance  of  the  main  circuit, 
and  is  therefore  preferable. 

3.  A  tongue  similar  to  those  used  in  harmoniums  is  made 
to  vibrate  by  air  between  contact  points,  and  so  connect  the 
condenser  alternately  with  the  battery  and  the  ground,  and 
so  produce  the  alternations,  or  it  may  be  made  to  connect 
the  condenser  alternately  to  the  -f  or  —  pole  of  a  battery 
whose  opposite  poles  are  coimected  to  the  earth. 

4.  A  magneto  machine  rapidly  rotating  will  do  the  above 
duty  equally  well  if  its  speed  of  rotation  be  controlled  by  a 
good  governor.  The  tuning  fork  and  vibrating  tongue  ar- 
rangement can  be  set  to  and  can  keep  up  any  desirable  rate  of 
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vibrations.  The  ordinary  telegraph  keys  and  switches  are 
used  for  connecting  the  various  parts  of  the  apparatus  to- 
gether. In  constructing  the  dry  paper  condensers  it  is  best 
to  dip  the  paper  in  varnish  and  attach  metal  leaf  (such  as 
gold,  silver,  or  copper)  to  the  paper,  and  lay  these  metal- 
coated  papers  between  metal  foil.^ 

The  double  speaking  apparatus  of  Dr.  Qintl,  or  of 
Firschen,  can  be  used  on  lines  working  with  the  above-de- 
scribed vibrations.  When  these  are  used  I  prefer  inserting  a 
hollow  helix  between  the  double  speaker  and  the  line,  and 
by  inserting  iron  rods  in  this  helix  the  difliculty  arising  from 
the  inductive  capacity  of  the  line  is  almost  wholly  removed. 
This  is  a  new  improvement,  and  will  render  these  apparatuses 
actually  useful  instruments. 

Specification  in  pursuance  of  the  conditions  of  the  Letters 
Patent,  filed  by  the  said  Cromwell  Fleetwood  Varle}' in  the 
Great  Seal  Patent  Office,  on  the  8th  October,  1870. 

To  all  whom  these  presents  shall  eomey  I,  Cbomwell  Fleet- 
wood Varlby,  of  Beckenham,  in  the  County  of  Kent,  send 
greeting : 

Whereas,  Her  most  Excellent  Majesty  Queen  Victoria,  bj 
Her  letters  patent,  bearing  date  the  eighth  day  of  April, 
in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
seventy,  in  the  thirty-third  year  of  Her  reign,  did,  for  Her- 
self, Her  heirs  and  successors,  give  and  grant  unto  me,  the 
said  Cromwell  Fleetwood  Varley,  Her  special  license  that  I, 
the  said  Cromwell  Fleetwood  Varley,  my  executors,  admin- 
istrators, and  assigns,  or  such  others  as  I,  the  said  Cromwell 
Fleetwood  Varley,  my  executors,  administrators,  and  assigns, 
should  at  any  time  agree  with,  and  no  others,  from  time  to  time 
and  at  all  times  thereafter  during  the  term  therein  expressed, 
should  and  lawfully  might  make,  use,  exercise,  and  vend, 
within  the  United  Kingdom  of  Great  Britain  and  L-eland, 
the  Channel  Islands,  and  Isle  of  Man,  an  Invention  for  "  Im 
provements  in   Electric  Telegraphs,"  upon  the  condition 
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(amongst  others)  that  I,  the  said  Cromwell  Fleetwood  Var- 
ley,  my  executors  or  administrators,  by  an  instrument  in 
writing  under  my,  or  their,  or  one  of  their  hands  and  seals, 
should  particularly  describe  and  ascertain  the  nature  of  the 
said  invention,  and  in  what  manner  the  same  was  to  be  per- 
formed, and  cause  the  same  to  be  filed  in  the  Great  Seal 
Patent  Office  within  six  calendar  months  next  and  immedi- 
ately after  the  date  of  the  said  letters  patent. 

Now  know  ye,  that  I,  the  said  Cromwell  Fleetwood  Var- 
ley,  do  hereby  declare  the  nature  of  the  said  Invention,  and 
in  what  manner  the  same  is  to  be  performed,  to  be  particu- 
larly described  and  ascertained  in  and  by  the  following  state- 
ment thereof,  that  is  to  say  : 

This  Invention  has  for  its  object  the  increase  of  the  trans- 
mitting power  of  telegraph  circuits,  by  enabling  more  than 
one  operator  to  signal  independent  messages  at  the  same  time, 
upon  one  and  the  same  wire,  to  and  from  independent  sta- 
tions. 

In  working  land  lines  it  is  usual  to  produce  the  signals  by 
means  of  the  passage  of  a  current  of  electricity  producing 
magnetic  action,  as  in  the  Morse  or  Hughes  instruments,  or 
chemical  action,  as  in  the  Baines  machines. 

By  my  Invention  I  superpose  upon  the  currents  used  for 
-working  the  ordinary  telegraphs,  rapid  undulations  or  waves 
which  do  not  practically  alter  the  mechanical  or  chemical 
power  of  the  ordinary  signal  currents,  and  by  new  apparatus 
hereinafter  described,  these  undulations  are  made  to  produce 
distinct  and  independent  audible  or  other  signals  so  long  as 
these  undulations  are  produced,  whether  ordinary  signal  cur- 
rents be  flowing  or  not. 

'  As  a  rough  mechanical  illustration  of  the  way  in  which  I 
propose  to  pass  two  sets  of  electric  signals  simultaneously,  and 
in  either  direction  through  the  same  line-wire  without  inter- 
ference, i  will  suppose  a  rope  stretched  over  two  distant  pul- 
leys by  means  of  weights  at  each  end.  With  such  an  appa- 
ratus, if  the  near  weight  be  raised  the  distant  one  falls,  and 
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in  this  way  signals  may  be  transmitted  by  the  connecting 
rope,  which  may  be  called  current  signals.  If  now  two  small 
pulleys  capable  of  rising  and  falling  rest  upon  the  rope,  be- 
tween but  near  to  the  supports,  they  will  simply  rotate  when 
the  rope  is  shifted  backwards  and  forwards ;  but  if  now  an 
operator  at  one  end  strike  the  rope,  vibrations  or  waves  will 
be  produced,  and  will  cause  the  small  pulley  at  the  other  end 
to  dance,  and  so  vibration  signals  may  be  given.  Conse- 
quently the  operator  who  shifts,  and  the  operator  who  strikes 
the  rope,  can  each  produce  independent  signals  on  one  and  the 
same  communicating  cord.  Suppose  the  rope  to  travel  over 
several  fixed  pulleys,  the  operation  of  shifting  the  rope  will 
produce  distinct  current  signals  from  end  to  end  of  the  line 
as  before,  but  between  each  fixed  pulley  and  the  next  to  it 
vibrations  can  be  produced,  and  so  a  number  of  intermediate 
stations  can  communicate  independently  of  each  other  and 
independently  of  the  current  signals  through  the  line. 

With  this  mechanical  simile  the  following  will  be  more 
easily  understood. 

The  way  in  which  I  carry  my  electric  invention  into  oper- 
ation is  as  follows : 

Condensers  are  attached  to  the  line  at  the  places  where  the 
wave  signals  are  to  be  communicated  and  received.  In  the 
first  place,  let  us  assume  only  two  condensers,  one  at  each 
end,  attached  near  each  end  of  an  ordinary  Morse  telegraph 
circuit.  The  first  or  communicating  station  to  make  a  signal 
produces  in  its  condenser  rapid  charges  and  discharges  by 
means  described ;  further  on  these  add  to  and  take  from  the 
line  a  number  of  small  electric  impulses  without  affecting  the 
mean  magnetizing  power  of  the  ordinary  Morse  currents 
through  the  line.  These  impulses  charge  and  discharge  the 
second  condenser  at  the  other  end,  and  this  condenser  is 
coupled  with  a  receiving  instrument  which  is  sensitive  to 
these  undulations  and  renders  them  apparent  by  sound  or 
otherwise. 

Pig.  1  is  a  diagram  of  the  instruments  at  one  of  the  stations 
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of  such  a  line;  a  is  the  line-wire,  I  will  suppose  it  to  be  an 
ordinary  land  line-wire,  50  miles  long  and  suspended  in  the 
usual  way ;  b  is  the  Morse  instrument ;  c  the  sending  key  for 
the  Morse  signals,  d  the  battery  in  connection  with  this  key, 
and  e  its  earth  connection  ;/is  a  condenser  of  about  8  micro- 
farads, one  armature  of  which  I  couple  with  the  line-wire  and 
the  other  with  li  key  y,  which,  when  not  depressed,  puts  the 
condenser  in  communication  with  the  wave  signal  receiving 
instrument  A,  which  I  call  a  "  cj'maphen ; "  this  instrument  is 
shown  at  Figs.  2,  3  and  4.  The  key  g  when  depressed  for 
sending  a  wave  signal  puts  the  condenser  in  connection  with 
the  apparatus  by  which  such  waves  are  generated;  this 
apparatus  consists  of  a  battery  i ;  ten-quart  cells  of  Daniel's 
battery  will  be  suitable. 

One  pole  of  the  battery  i  is  connected  with  the  tuning  fork 
k ;  this  fork  may  conveniently  be  of  such  dimensions  as  to 
make  200  vibrations  in  a  second.  ^\  P  are  two  platina 
pointed  contact-making  springs,  capable  of  fine  adjustment 
by  means  of  screws.  The  spring  V-  when  the  fork  is  at  rest 
is  in  metallic  contact  with  it  or  with  a  metal  arm  attached 
to  it,  and  the  spring  P  is  removed  just  out  of  contact.  The 
current  from  the  battery  i  then  passes  in  the  coils  of  the 
electro-magnet  m,  the  poles  of  which  have  between  them  the 
two  horns  of  the  tuning  fork.  The  coils  of  this  magnet 
may  be  about  3|  inches  long  and  \\  inches  diameter,  and  ot 
No.  16  (B.  W.  G.)  silk-covered  copper  wire.  When  the 
current  is  flowing  through  the  coils  of  the  electro-magnet 
the  horns  of  the  fork  k  are  drawn  apart  and  the  spring  V^ 
loses  its  contact ;  then  as  the  attraction  of  the  magnet  ceases 
the  horns  of  the  fork  spring  back  ;  this  remakes  the  contact, 
and  so  a  continual  tremor  is  communicated  to  the  tuning 
fork.  In  the  same  circuit  with  the  electro-magnet  there  is 
at  n  a  primary  coil  wound  upon  a  bundle  of  iron  wires  as  a 
core,  and  on  the  same  core,  but  wound  in  the  opposite  direc- 
tion, is  a  second  primary  coil  which  is  in  connection  with 
the  spring  P,  so  that  currents  pass  alternately  in  the  two 
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primary  coils,  and  at  each  alternation  the  polarity  of  the 
core  is  reveraed.  On  the  core  there  is  also  another  or 
secondary  coil,  in  which  currents  are  induced  by  the  changes 
of  polarity  of  the  iron  core.  One  end  of  this  secondary 
coil  is  connected  with  the  earth,  and  the  other,  when  a  wave 
signal  is  to  be  sent,  is  by  the  key  g  put  in  connection  with 
the  condenser/,  and  produces  in  it  rapid  charges  and  dis- 
charges. The  core  may  conveniently  consist  of  a  bundle  of 
thin  soft-iron  wires,  1  inch  in  diameter  and  32  inches  long. 
On  the  centre  of  the  bundle  is  wound  for  a  length  of  eight, 
the  first  primaiy  coil  consisting  of  four  layers  of  No.  16  silk- 
covered  copper  wire.  Over  this  is  wound  the  second  primary 
coil  consisting  also  of  four  layers,  and  outside  this  again  is 
wound  the  secondary  coil,  consisting  of  eight  layers  of  No. 
24  silk-covered  wire.  The  ends  of  the  bundle  composing 
the  core  are  folded  over  so  as  to  completely  enclose  the  coils. 

A  small  resistance  coil  o,  or  a  condenser  of  about  two 
micro-farads,  is  placed  between  the  poles  of  the  secondary 
coil  to  take  off  the  violence  of  the  shock,  so  that  the  operator 
shall  not  be  inconvenienced.  The  wave  signal  receiving 
instrument  A  is  shown  in  plan  at  Fig.  2,  in  longitudinal 
section  at  Fig.  3,  and  in  transverse  section  at  Fig.  4.  It 
i^onsists  of  an  iron  frame  containing  a  sounding-board  a  over 
bridges,  at  the  euds  of  which  a  hard  drawn  iron  or  steel 
wire  h  is  stretched  from  one  end  to  the  other ;  this  wire  is 
about  4  feet  and  6  inches  long  between  the  bridges ;  it 
is  of  No.  14  gauge,  and  is  strained  so  as  to  sound  the  same 
note  as  the  tuning  fork  of  the  sending  instrument.  This 
wire  passes  through  a  hollow  helix  c,  three  inches  in  length, 
\  of  an  inch  internal  diameter  and  \\  inches  external  diame- 
ter. The  helix  is  wound  with  No.  35  B.  W.  G.  copper  wire 
insulated  with  silk.  This  coil  is  attached  to  the  frame  sup- 
porting the  sounding-board,  but  does  not  touch  the  latter. 

Two  horse-shoe  magnets  d  are  placed  one  on  each  side  of 
the  wire.  The  currents  magnetize  the  wire  inside  the  helix, 
and  so  cause  it  to  be  attracted  and  repelled  from  one  magnet 
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to  the  other.  When  the  wire  is  properly  tuned  so  as  to» 
vibrate  synchronously  with  the  apparatus  at  the  distant  end^. 
making  the  alternations  in  the  current,  the  sound  from  very- 
feeble  currents  is  distinctly  audible.  A  piece  of  felt  or  leather 
resting  against  the  wire  is  sometimes  used  to  "  damp*'  the- 
wire  and  stop  its  vibrations  as  soon  as  the  impulses  cease. 
A  small  piece  of  metal  similar  in  dimensions  to  a  gold  five- 
franc  piece  may  be  made  to  rest  by  a  spring  lightly  against 
the  sounding-board  somewhere  near  its  centre.  When  the; 
vibrations  of  the  latter  are  powerful  enough  to  make  this-, 
piece  of  metal  dance,  the  sound  is  increased  in  power  four  or* 
five  times  by  this  little  disc  or  sound  reinforcer,  or  the  sound, 
may  be  augmented  by  clipping  on  to  the  wire  near  the  helur 
a  disc  about  the  size  of  a  penny  piece  of  thin  sheet  metal ;  this- 
causes,  the  vibration  of  the  wire  to  produce  a  greater  dis- 
turbance in  the  air  than  it  otherwise  would,  and  a  louder 
sound  is  perceived. 

By  attaching  a  stethescope  to  the  sounding-board  for  the- 
reader  to  rest  his  ear  against,  very  feeble  sounds  are  rendered. 
sufficiently  audible ;  I  prefer  to  use  a  Scott  Allison's  stethe- 
scope. 

The  sounding-board  may  be  replaced  by  a  strained  dia- 
phragm or  drumhead,  on  which  one  of  the  bridges  over 
which  the  wire  is  strained  is  supported ;  this  arrangement, 
gives  a  better  sound  with  very  feble  currents,  but  with  mode- 
rate currents  the  sounding-board  appears  to  have  the  advan- 
tage. 

Two  sets  of  wave  signals  may  be  transmitted  and  received 
simultaneously  through  the  same  wire,  and  independently 
of  the  current  signals  if  a  suflicient  difference  be  made  in 
the  periods  of  the  two  sets  of  waves.  Thus,  if  waves  of  200 
vibrations  in  the  second,  and  waves  of  850  or  900  vibrations 
in  the  second,  be  simultaneously  transmitted  and  received 
by  two  separate  cymaphens,  the  one  adjusted  to  the  slow, 
and  the  other  to  the  rapid  vibrations,  they  may  be  separately 
read,  as  the  vibrations  which  affect  the  one  are  inoperative 
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on  the  other.  This  arrangement  is  not  applicable  wheu 
working  long  distances,  as  the  rapid  waves  would  in  a  long 
distance  be  lost. 

Fig.  5  is  a  diagram  illustrating  the  arrangements  I  make 
when  the  wave  signals  are  used  to  communicate  between 
intermediate  or  branch  stations,  without  interfering  with, 
the  working  by  ordinary  instruments  of  the  main  line;  a 
is  the  line -wire,  say  between  London  arid  Southampton,, 
and  through  it,  it  is  desired  that  the  intermediate  station, 
Bix-iiigstoke,  shall  without  interference  with  the  through 
mes:5ages  be  able  to  communicate  to  and  fro  with  the  branch 
stations,  Winsor  and  Salisbury.  At  these  branch  stations  I 
provide  wave  signal  apparatus  such  as  already  described  in 
respect  to  Fig.  1,  coupled  with  condensers  6^  6^,  at  the 
places  where  the  branches  run  into  the  main  line.  At  the 
intermediate  station,  Basingstoke,  I  divide  the  line-wire 
into  two  sections  (as  far  as  the  wave  signals  are  concerned) 
by  introducing  at  c  an  instrument  which  is  opaque  to  these 
waves,  whilst  it  allows  the  ordinary  long  current  signals  to 
pass  freely.  This  opaque  instrument  c  I  call  "  echocyme," 
and  on  either  side  of  it  I  connect  with  the  line  wire  a  con- 
denser d\  cP,  and  wave  signaling  apparatus,  as  already 
described. 

An  electro-magnet  offers  at  the  first  moment  great  opposi- 
tion to  the  passage  of  a  current  of  electricity,  and  may  be 
considered  as  nearly  opaque  to  the  transmission  of  very  rapid 
alternations  of  current  or  electric  waves.  The  "  echocyme  " 
nmy  consequently  be  a  simple  electro-magnet,  or  what  is 
better  is  to  wrap  an  induction-coil  with  two  wires  so  as  to 
form  one  continuous  coil ;  this  is  put  into  the  line  circuit. 
The  junction  between  these  coils  is  connected  to  the  one 
armature  of  the  condenser,  whose  other  armature  is  connected 
to  the  earth.  The  momentary  action  of  a  current  on  passing 
through  one  wire  charges  the  condenser.  The  secondary 
action  upon  the  other  wire  checks  the  current  that  the  con- 
denser would  have  sent  on  through  the  other  wire  on  to  the* 
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remainder  of  the  main  line  circuit ;  by  varying  the  size  of 
the  condenser,  according  to  the  nature  of  the  line  and  currents 
employed,  a  nearly  absolute  stopper  of  the  vibration  signals 
is  produced.  The  coil  which  I  have  used  for  this  purpose 
has  the  following  dimensions:  Iron  bundle  1  inch  in 
diameter,  length  of  coil  8  inches,  and  wound  with  No.  26 
insulated  copper  wire  to  a  diameter  of  2  inches.  The 
condenser  connected  between  the  "  echocyme  "  and  the  earth 
in  the  case  which  I  have  taken  for  illustration  should  be  of 
about  ^  of  a  micro-farad.  At  the  termini  Morse  or  other 
ordinary  instruments  may  be  used. 

There  are  various  ways  in  which  the  wave  signal  receiving 
apparatus  may  be  constructed,  although  that  which  I  have 
already  described  I  prefer;  thus  the  condenser  itself  may  be 
the  receiving  instrument. 

If  the  condenser  be  made  in  the  following  manner,  the 
rapid  charges  and  discharges  will  produce  a  musical  sound. 
Sheets  of  tinfoil  (for  example,  one  foot  square)  are  separated 
by  one  or  more  sheets  of  thin  dry  paper ;  the  1st,  3d,  5th, 
etc.,  sheets  are  joined  together;  the  2d,  4th,  6th,  etc.,  also 
joined  together.  The  odd-numbered  sheets  are  connected  to 
a  binding  screw  or  terminal,  and  the  even-numbered  sheets 
to  another  terminal.  Such  a  condenser,  consisting  of  from 
20  to  50  sheets  will  be  found  to  be  much  agitated,  and  to 
produce  a  loud  note  with  500  alternations,  of  current  per 
second  if  the  potential  be  50  to  100  volts. 

In  constructing  the  dry-paper  condensers  the  following 
method  seems  to  answer  best :  Very  thin  uniform  paper  is 
dipped  in  shellac  varnish,  coated  on  one  side  with  gold  leaf, 
and  then  dried.  The  non-gilt  surfaces  of  2  sheets  of  paper 
are  put  together  so  as  to  leave  the  gilt  surfaces  outside ;  the 
tinfoil  plates  are  placed  outside  of  these  and  built  up  in  the 
usual  manner,  connecting  the  1st,  3d,  5th,  7th,  etc.,  plates  to 
one  armature  of  the  condenser,  the  2d,  4th,  6th,  8th,  etc., 
being  joined  to  the  other  armature  of  the  condenser.  If  the 
rapid  alternations  of  current  be  made  to  pass  round  a  helix 


Oct,  1887.]  TELEPHONE  CASES.  259 

Statement  of  the  case. 

containing  an  iron  rod,  the  iron  rod  will  issue  a  feeble  but 
distinct  sound.  The  rod  used  may  be  J  of  an  inch  in 
thickness,  18  inches  in  length,  and  covered  to  a  diameter  of 
1  inch  with  No.  35  insulated  copper  wire.  This  arrange- 
ment requires  strong  currents.  If  the  currents  pass  round  a 
flat  coil  in  which  a  magnetized  harmonium  tongue  is  placed, 
the  currents  will  act  upon  it  like  the  needle  of  a  galvanometer 
and  cause  it  to  vibrate. 

The  sound  is  increased  by  causing  a  feeble  current  of  air 
to  pass  the  tongue.  If  a  steel  tongue,  similar  to  one  of  those 
used  in  a  musical  box,  be  magnetized  and  placed  inside  a 
helix  of  fine  wire,  and  its  lip  is  placed  between  the  poles  of 
a  powerful  permanent  magnet,  the  alternating  currents  will 
cause  the  tongue  to  vibrate  and  produce  a  musical  sound  so 
long  as  the  alternations  are  operating.  By  coating  a  wire, 
strained,  as  is  shown  in  Figs.  2  and  3,  near  the  coil,  with 
a  short  tube  of  gold  or  platinum,  and  letting  a  light  spring 
formed  of  the  same  metals  rest  against  the  wire,  a  relay  is 
produced,  which,  bringino^  into  operation  a  local  battery,  can 
be  used  to  increase  the  sound  or  to  relay  on  the  signals  to 
another  line. 

A  thick  music  wire,  much  thicker  than  those  used  in 
pianofortes,  is  found  to  give  the  best  results  for  sound.  A 
thin  wire  is  throwi^  into  greater  oscillation  than  a  thick  one, 
and  admits  of  being  utilized  for  visible  signals  in  the  follow- 
ing way :  A  steel  wire  of  about  Xo.  40  gauge  is  stretched 
through  the  helix  in  front  of  a  very  narrow  slit.  A  flame  is 
passed  behind  the  slit,  but  the  light  coming  through  is 
checked  by  the  wire ;  the  moment,  however,  the  wire  is  put 
into  vibration  light  passes,  a  lens  is  placed  in  front,  and  by 
it  a  magnified  image  of  the  luminous  slit  is  projected  upon  a 
white  screen  so  long  as  the  wire  vibrates.  Vibrations  are 
rendered  sensible  by  placing  a  movable  iron  bar  between  the 
poles  of  an  electro-magnet  or  inside  a  helix,  and  one  or  both 
of  its  ends  l)etween  the  poles  of  permanent  magnets ;  the  lat- 
ter are  covered  with  brass  or  any  non-magnetic  matter.     The 
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vibration  currents  cause  it  to  vibrate  between  the  poles  of 
the  electro  or  permanent  magnets,  and  so  produce  distinctly 
audible  sounds. 

Another  method  of  utilizing  these  alternations  is  by  intro- 
ducing between  the  receiving  condenser  and  a  Mor^e  or  other 
ordinary  receiving  instrument  a  current  reverser  keeping 
time  with  the  vibrations ;  these  alternating  currents  may  be 
made  to  flow  through  the  receiving  instrument  in  one  direc- 
tion, and  are  then  competent  to  work  the  Morse  or  other 
ordinary  receiving  instrument.  Or  a  similar  result  may  be 
obtained  by  the  arrangement  shown  at  Fig.  6,  which  con- 
sists in  connecting  the  receiving  condenser  to  two  "  Geisler's  " 
vacuum  tubes  a  and  b  ;  the  latter  are  connected  with  voltaic 
batteries  C,  Z,  consisting  of  a  large  number  of  elements. 
The  one  tube  a  is  connected  to  the  "  positive  pole  "  of  a  bat- 
tery whose  "  negative  pole  "  is  connected  to  the  earth.  The 
second  tube  h  is  connected  to  the  "  negative  pole  "  of  a  bat- 
tery whose  "positive  pole"  is  to  earth.  These  batteries 
must  have  nearly  power  enough  to  make  a  current  pass 
through  the  tubes;  for  example,  supposing  300  cells 
of  a  battery  be  able  to  leap  across,  the  exhausted  tube 
"290  should  be  used  with  each  tube.  When  a  positive  cur- 
rent arrives  it  will  help  the  battery  whose  positive  pole  is 
connected  to  the  earth,  and  cause  a  current  to  pass  through 
its  tube  6.  The  next  instant  the  current  is  reversed ;  this 
causes  a  current  to  pass  through  the  other  tube  a;  in  this 
way  an  electric  valve  is  produced  separating  the  positive 
from  the  negative  currents,  and  producing  a  rapidly  inter- 
mittent current  in  one  direction  only.  If  a  reflecting  gal- 
vanometer be  enclosed  in  the  circuit  formed  by  the  batteries 
iind  the  tubes,  the  wave  signals  will  be  indicated  by  it. 

Another  method  of  producing  an  electric  valve  for  sepa- 
rating the  positive  from  the  negative  currents,  is  illustrated 
Ijy  Fig.  7,  and  consists  in  connecting,  say,  5  cells  of  Daniell's 
battery  with  three  cups  containing  dilute  sulphuric  acid 
with  the  platinum  plates  joined  up  so  as  to  form  three  de- 
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•oomposition  cells  in  series.  Between  the  battery  and  the 
3  cups  is  inserted  the  galvanometer  or  other  instrument  that 
is  to  be  worked ;  the  junction  between  the  instrument  and 
the  cups  or  decomposition  cells  is  connected  to  the  condenser. 
The  other  junction  between  the  battery  and  the  decomposi- 
tion cells  is  connected  to  the  earth.  The  first  action  of  the 
battery  is  to  polarize  the  platinum  plates,  when  the  current 
almost  entirely  ceases,  the  8  pairs  of  polarized  platinum  plates 
balancing  the  6  Daniell's  cells.  The  moment  a  current 
arrives  from  the  condenser  it  finds  two  channels  open  to  the 
-earth — the  one  the  battery,  the  other  the  decomposition  cells. 
Suppose  the  positive  pole  of  the  battery  to  be  in  connection 
with  the  earth,  and  a  positive  current  arriving  from  the  con- 
-denser ;  at  first  it  divides  itself,  part  going  through  the  bat- 
tery, part  through  the  decomposition  cells.  The  action  of 
the  current  upon  the  latter  is  to  depolarize  them ;  and  they 
then  immediately  resist  its  flow.  The  next  moment  a  nega- 
tive current  flows  from  the  condenser,  this  negative  current 
is  assisted  by  the  partly  depolarized  plates,  and  the  battery 
And  the  former  become  repolarized.  It  is  best  to  wrap  the 
instrument,  as  the  diagram  shows,  with  two  wires  connect- 
ing the  one  with  the  cups,  the  other  wire  w-ith  the  battery, 
.and  their  junction  with  the  condenser.  The  result  is  that 
whether  it  be  a  negative  or  positive  current  that  is  sent  into 
this  arrangement  the  action  upon  the  instrument  is  the  same, 
;and  thus  out  of  alternating  currents,  a  continuous  action  is 
produced.  The  platinum  plates  for  this  purpose  must  be 
very  small  and  very  close  together,  to  reduce  as  much  as 
possible  their  inductive  capacity  and  resistance. 

Another  method  consists  of  inserting  a  reflecting  galvano- 
meter between  the  condenser  and  the  earth  (or  between  the 
line  and  the  condenser)  ;  the  vibratory  or  secondary  signals 
can  be  read  off  by  observing  its  tremor.  The  mirror  of  this 
galvanometer  must  be  deadened  by  water  or  other  damper, 
and  it  is  best  to  produce  the  signals  by  interrupting  the  vi- 
brations instead  of  the  reverse.     The  vibrations  keep  the 


262  TELEPHONE  CASES.  [Sup.  Ct 

Statemeut  of  the  case. 

mirror  oscillating,  the  image  becomes  spread  out,  and  the 
light  enfeebled.  The  moment  the  vibrations  are  cut  oiF  the 
light  contracts.  The  effect  is  the  "spread  out"  light  is 
feeble,  the  "  concentrated  "  is  bright,  and  thus  the  signals  can 
be  flashed  by  long  and  short  duration  like  the  Morse  alphabet. 

Another  method  of  utilizing  these  superposed  vibrations 
is  to  connect  to  the  condenser  an  electrometer  like  that  of 
Milner  or  Pettier.  A  resistance  coil  of  about  1,000  ohms  is 
connected  between  the  condenser  and  the  earth  as  a  shunt  to 
the  electrometer  to  prevent  the  Morse  signals  from  affecting 
it  to  any  sensible  extent ;  or  the  wave  signals  may  be  read 
by  the  sense  of  touch.  For  this  purpose  I  use  a  handle 
made  of  hard  charcoal,  and  divided  into  two  parts  longi- 
tudinally. The  parts  are  separated  by  a  sheet  of  gutta- 
percha, and  are  cormected,  the  one  with  the  armature  of  the 
condenser,  the  other  with  the  earth.  The  handle,  being 
moistened  and  covered  with  a  rag  wetted  with  weak  salt 
and  water,  is  firmly  grasped  in  the  hand. 

An  intermediate  Morse  or  other  such-  line  instrument 
would  cut  off  the  vibration  signals  or  reduce  them  too 
much  ;  this  opposition  or  opacity  of  the  intermediate  instru- 
ment is  destroyed  by  connecting  the  terminals  of  a  condenser 
to  the  circuit  on  each  side  of  the  magnet.  Thus,  if  I  wish 
wave  signals  to  pass  a  Morse  instrument  I  couple  the  arma- 
tures of  a  condenser  of  3  to  10  micro-farads  wuth  the  line- 
wire,  one  on  either  side  of  the  Moi'se  instrument.  The  work- 
ing of  the  Morse  line,  if  there  are  many  instruments  in  cir- 
cuit, is  also  in  this  way  improved. 

There  are  several  methods  of  producing  electric  waves 
in  the  lines  in  addition  to  that  already  described. 

A  tongue  similar  to  those  used  in  harmoniums  is  made  to 
vibrate  by  air  between  contact-points,  and  so  connect  the 
condenser  alternately  with  the  battery  and  the  ground,  and 
so  produce  the  alternations;  or  it  may  be  made  to  connect 
the  condenser  alternately  to  the  -f  or  —  pole  of  a  battery 
whose  opposite  poles  are  connected  to  the  earth. 
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A  magneto  machine  rapidly  rotating  will  do  the  above 
duty  equally  well  if  its  speed  of  rotation  be  controlled  by  a 
good  governor. 

The  double-speaking  apparatus  of  Dr.  Gintl,  or  of  Frischen, 
can  be  used  on  lines  working  with  the  above-described  vibra- 
tions. 

Fig.  8  is  a  diagram  of  this  arrangement,  a  is  the  line- 
wire  ;  6,  i,  the  condensers ;  c,  c,  the  cy maphens,  wave  signal 
transmitters,  and  parts  connected  therewith;  rf,  rf,  are  the 
current  signal  keys  and  batteries ;  and  e^  c,  are  the  magnets 
of  Dr.  Gintl  or  Frischen 's  receiving  instruments ;  and,//,  are 
their  resistance  coils.  I  prefer  wrapping  the  magnets  e,  e^ 
with  3  or  4  wires,  using  one  wire  between  the  key  and  the 
earth  through  its  resistance  coil,  and  the  2  or  3  wires  joined 
into  one  circuit  attached  to  the  line-wire.  I  insert  a  hollow 
helix  between  the  double  speaker  and  the  line,  and  by  putting 
iron  rods  in  this  helix  the  difficulty  arising  from  the  inductive 
capacity  of  the  line  is  almost  wholly  removed ;  this  is  a  new 
improvement  and  will  render  these  apparatus  actually  useful 
instruments.  The  helix  may  conveniently  be  of  No.  26  silk- 
covered  wire  and  10  inches  long,  with  a  diameter  inside  of 
\\  inches,  and  outside  of  4  inches ;  small  iron  rods  are  placed 
in  this  helix  one  by  one  until  it  is  found  that  the  finger-key 
does  not  affect  the  indicator  of  the  home  receiving  instru- 
ment.  By  using  these  instruments,  these  apparatus  together 
with  cymaphens,  as  is  shown  in  Fig.  8,  three  messages  can 
be  sent  from  end  to  end  of  such  a  circuit  at  the  same  time, 
independently  of  each  other ;  for  this  purpose  the  cymaphen 
key  must  have  a  spring  contact,  so  that  the  circuit  between 
the  condenser  and  the  earth  is  never  broken  until  the  contact 
with  the  secondary  coil  is  complete. 

I  would  remark  that  in  electric  telegraphs  the  use  of  sound 
signals  is  not  claimed  by  me,  and  is  not  new ;  for  example, 
in  working  step  by  step  instruments  in  which  a  pointer 
should  indicate  the  desired  letter  on  a  dial,  it  has  been  com- 
mon, when  the  instrument  is  out  of  order  and  fails  to  indi- 
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cate  correctly,  to  give  Bound  signals ;  by  its  means  such  sound 
signals  are  read  according  to  the  Morse  alphabet,  a  short 
sound,  such  as  the  escapement  of  the  receiving  instrument 
makes  when  moving  a  few  steps  only,  representing  a  dot,  and 
a  long  sound  such  as  the  escapement  makes  when  moving 
over  many  steps,  i-epresenting  a  dash. 

Having  thus  described  the  nature  of  my  invention,  and 
the  manner  of  performing  the  same,  I  would  have  it  under- 
stood that  I  claim  the  construction  of  electric  telegraphs  in 
such  manner  that  current  signals  and  wave  signals  may  be 
simultaneously  transmitted  through  the  same  line-wire,  and 
may  be  rendered  sensible  at  the  receiving  station  by  separate 
instruments,  the  one  sensitive  to  currents  of  appreciable 
duration,  and  the  other  to  electric  waves  or  vibrations. 

I  also  claim  the  construction  of  electric  telegraphs  with,  at 
the  transmitting  station,  an  instrument  capable  of  originating 
in  the  line-wire  a  succession  of  rapid  and  regular  electric 
waves,  and  at  the  receiving  station  a  strained  wire,  a  tongue, 
or  such  like  instrument  adjusted  to  vibrate  in  unison  with 
the  electric  waves,  and,  being  magnetized  by  them,  oscillating 
to  and  from  the  pole  or  poles  of  a  magnet  in  its  vicinity. 

I  also  claim  in  the  construction  of  electric  telegraphs  the 
dividing  a  conducting  wire  into  sections  by  instruments 
which  I  have  called  "  echocyme,"  which  allow  current  sig- 
nals to  pass  freely,  but  stop  wave  signals,  so  that  whilst  the 
wire  is  being  used  as  a  whole  for  through  signals,  the  sections 
into  which  it  is  divided  may  each  or  all  be  employed  for  the 
transmission  of  local  messages. 

I  also  claim  the  construction  of  electric  telegraphs  with,  at 
the  transmitting  station,  an  instrument  capable  of  originating 
in  the  line-wire  a  succession  of  rapid  and  regular  electric 
waves,  and  at  the  receiving  station  a  condenser  consisting  of 
thin  sheets  capable  of  being  agitated  by  such  waves. 

I  also  claim  the  construction  of  electric  telegraphs  with,  at 
the  transmitting  station,  an  instrument  capable  of  originating 
in  the  line- wire  a  succession  of  rapid  and  regular  electric 
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waves,  and  at  the  receiving  station  an  instrument  which,  on 
receiving  such  waves,  delivers  a  current  of  electricity  to  an 
indicating  or  receiving  instrument  suitable  to  be  worked 
with  ordinary  current  signals. 

I  also  claim  the  combination  with  Dr.  Qintl  and  Frischen's 
double- speaking  apparatus  of  a  hollow  helix  connected  be- 
tween the  receiving  instrument  and  the  line-wire,  such  helix 
having  rods  or  pieces  of  iron  inserted  into  it. 

In  witness  whereof,  I,  the  said  Cromwell  Fleetwood  Varley, 
have  hereunto  set  my  hand  and  seal,  this  seventh  day  of 
October,  in  the  year  of  our  Lord  one  thousand  eight  hun- 
dred and  seventy. 

CROMWELL  F.  VARLEY.    [l.  s.] 

The  following,  as  to  the  meaning  of  some  of  the  words 
-employed  in  the  Bell  patent  and  in  the  art,  is  taken  from 
<»un8ers  brief  in  behalf  of  the  Bell  Company ; 

"sound-waves"  and  "undulations." 

When  the  wind  blows  on  a  sheet  of  water,  waves  rise  on 
Its  surface ;  a  chip  dances  up  and  down  on  the  surface  of 
these  waves ;  a  boat  or  a  ship  rocks,  rolls  and  pitches  by 
reason  of  them ;  painters  draw,  or  try  to  draw,  their  contour 
— the  line  of  their  curiously-curved  surfaces.  But  nothing 
of  this  sort  takes  place  in  the  air  where  we  are.  We  are  not 
-^n  the  surface  of  the  air.  There  is  no  surface  to  be  thrown 
into  waves  and  show  a  line.  It  is  all  about  us ;  it  always 
presses  on  all  sides,  but  not  always  equally. 

Kyou  are  in  a  tightly  packed  and  excited  crowd,  you  are 
pressed  on  all  sides :  but  as  the  people  in  the  crowd  sway  a 
little,  you  are  sometimes  jammed  more  tightly,  and  again 
presently  have  a  little  more  elbow  room.  You  and  each  of 
your  neighbors  touch  each  other  all  the  time ;  but  if  the  peo- 
ple in  the  part  where  you  are  move  closer  together,  in  their 
effort  to  see  something,  you  are  pressed  a  little  more ;  if  some 
of  them  are  attracted  to  turn  and  move  a  little  away  from 
jou,  you  are  pressed  less.    These  movements  of  greater  or 
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less  pressure  are  due  to  a  slight  to-and-fro  movement  of  the- 
different  individuals  composing  the  crowd.  Such  is  the 
case  with  the  air  particles.  Under  the  influence  of  the  voice- 
or  some  sounding  body,  those  immediately  near  it  are  first,, 
perhaps,  pressed  together  ;  presently,  by  virtue  of  their  elas- 
ticity,  they  spring  apart  a  little  more  widely  than  they 
were  before,  and  thus  zones  of  condensation  or  rarefaction  are- 
produced. 

These  zones  of  disturbance  are  propagated  onward  at  th& 
rate  of  about  1,120  feet  a  second,  very  much  as  sea  waves  are 
propagated  onward,  without  any  traveling  motion  of  the  air 
or  water  itself,  and  are  called  "  sound-waves "  or  sonorous 
undulations.  But  as  these  zones  are  produced  by,  and  cor- 
respond to,  the  slight  vibratory  motions  of  the  air  particles, 
it  is  found  more  convenient  to  study  the  motions  of  the  par- 
ticles themselves. 

The  Astronomer  Royal  (On  Sound,  by  Sir  George  B.  Airy,. 
London,  1871)  thus  defined  wave  motion  in  1871 : 

"  We  have  states  of  condensation  and  states  of  rarefaction 
traveling  on  continually  without  limit  in  one  direction, 
while  the  motion  of  every  individual  particle  is  extremely 
small,  and  is  alternately  backward  and  forward.  And  this 
is  the  conception  of  a  wave  as  depending  on  the  motion  of 
particles  in  the  same  line  as  that  in  which  the  wave  travels. 
This  is  the  kind  of  wave  which  we  shall  consider  as  explain- 
ing the  transmission  of  sound. 

"  But  in  all  these  there  is  one  general  character,  that  a 
state  of  displacement  travels  on  continually  in  one  direction 
without  limit,  while  the  motion  of  each  individual  particle 
is  or  may  be  small  and  of  oscillatory  character.  And  this 
is  the  general  conception  of  a  wave.  It  will  be  remembered 
that  the  special  character  of  the  waves  of  air  applying  to 
the  problem  of  sound  is  that  the  displacements  of  the  parti- 
cles are  in  the  same  direction  (backward  and  forward)  as 
that  in  which  the  wave  travels. 

Such  is  the  case  with  each  air  particle  between  the  speaker 
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and  the  listener,  with  the  drum  of  the  listener  s  ear,  and  with 
the  elastic  diaphragm  of  the  telephone  transmitter.  The 
speaker's  voice  agitates  the  air,  throws  it  into  to-and-fro 
vibrations,  makes  the  particles  at  each  spot  now  to  be  more 
closely  huddled  together  and  now  more  widely  separated, — 
that  is,  the  air  at  each  spot  to  be  alternately  more  dense  and 
less  dense  than  it  originally  was, — and  thus  a  diaphragm 
exposed  to  it  is  alternately  pushed  and  pulled  backward  and 
forward. 

"  We  must  free  our  minds,  therefore,  from  the  notion  of 
anything  like  a  continited  onward  flow  as  a  necessary  concom- 
itant of  sound-waves,  or  indeed  of  any  '  undulations.' " 

"form"  of  vibration. 

This  phrase  has  nothing  to  do  with  the  contour  of  a  wave 
as  a  painter  draws  it.  It  is  a  purely  technical  term,  used  in 
!i  sense  borrowed  from  a  peculiar  graphic,  short-hand  way  of 
expressing  the  character  of  a  vibration — the  feature  to  which 
quality  is  due.  This  phrase,  used  in  the  patent,  was  devised 
and  its  meaning  established  long  before  the  patent  was 
drawn. 

The  following  from  Helmholtz,  "  Sensations  of  Tone,"  pp. 
28,  29,  82,  (published  in  1862),  explains  this : 

"  Human  speech  employs  these  very  qualitative  varieties 
of  tone  in  order  to  distinguish  different  letters.  *  *  * 

"  On  inquiring  to  what  external  physical  difference  in  the 
waves  of  sound  the  different  qualities  of  tone  correspond,  we 
must  remember  that  the  amplitude  of  the  vibration  deter- 
mines the  force  or  loudness,  and  the  period  of  vibration  the 
pitch.  Quality  of  tone  can,  therefore,  depend  upon  neither 
of  these.  The  only  possible  hypothesis,  therefore,  is,  that 
the  quality  of  tone  should  depend  upon  the  manner  in 
which  the  motion  is  performed  within  the  period  of  each  single 
vibration. 

"  Every  different  quality  of  tone  requires  a  different  form 
of  vibration. 


268  TELEPHONE  CASES.  [Sup.  Ct. 

Ststement  of  the  case. 

(P.  100.)  "To  render  the  law  of  such  motione  more  com- 
prehensible to  the  eye  than  is  possible  by  lengthy  verbal 
descriptions,  mathematicians  and  physicists  are  in  the  hahit 
of  applying  a  graphical  method,  which  must  be  frequently 
employed  in  this  work,  and  should,  therefore,  be  well  under- 
stood. 

"  To  render  this  method  intelligible,  suppose  a  drawing 
point  b  Fig.  5,  to  be  fastened  to  the  prong  A  of  a  tuning  fork 
in  such  a  manner  as  to  mark  a  surface  of  paper  B  B.  Let  the 
tuning  fork  be  moved  with  a  uniform  velocity  in  the  direc- 
tion of  the  upper  arrow,  or  else  the  paper  be  drawn  under  it 
in  the  opposite  direction,  as  shown  by  the  lower  arrow. 
When  the  fork  is  not  sounding,  the  point  will  describe  the 
dotted  straight  line  d  n.  But  if  the  pronga  have  been  first 
set  in  vibration,  the  point  will  describe  the  undulating  line 
d  c,  for  as  the  prong  vibrates,  the  attached  point  b  will 
constantly  move  backward  and  forward,  and  hence  be 
sometimes  on  the  right  and  sometimes  on  the  left  of  the 
dotted  straight  line  f^  c,  as  is  shown  by  the  wavy  line  in  the 
figure.  This  wavy  line  once  drawn,  remains  as  a  permanent 
image  of  the  kind  of  motion  performed  by  the  end  of  the 
fork  during  its  musical  vibrations.  As  the  point  b  is  moved 
in  the  direction  of  the  straight  line  d  c  with  a  constant 

—        A 


velocity,  equal  sections  of  the  straight  line  d  c  will  corre- 
spond to  equal  sections  of  the  time  during  which  the  motion 
lasts,  and  the  distance  of  the  wavy  line  on  either  side  of  the 
straight  line  will  show  how  far  the  point  b  has  moved  from 
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its  mean  poBition  to  one  side  or  the  other  daring  those  sec- 
tions of  time. 

^*  Physicists,  then,  having  in  their  mind  snch  curvilinear 
forms,  representing  the  law  of  the  motion  of  sounding  bodies, 
speak  briefly  of  the  form  of  vibration^  of  a  sounding  body, 
and  assert  that  quality  of  tone  depends  on  the  form  of  vibration,^* 

Physicists  speak  of  the  "  form"  of  a  vibration,  meaning  its 
character ;  not  because  it  has  "  form,"  but  because  the  curve 
which  represents  it  has. 

The  employment  of  this  word  "  form"  in  the  patent,  in 
the  scientific  sense,  since  Helmholtz's  work  became  classic, 
implies  ex  vi  (ermini,  the  element  of  ^^  quality j^'  including 
articulation,  especially  when,  as  in  the  patent,  reference  is 
made  to  the  utterances  of  the  human  voice. 

It  must  always  be  borne  in  mind  that  the  phrases  "  form 
of  vibration"  and  "  vibrational  curves"  do  not  signify  the 
form  of  waves  in  the  painter's  sense,  nor  yet  any  curved  line 
which  the  vibrating  particle  describes  or  follows  in  the  air. 
Thus  the  pendulum  and  the  tuning  fork  simply  swing  to 
and  fro. 

The  form  of  the  vibration  of  the  curve  traced  on  the  paper. 
The  curve  is  merely  a  geometrical  expression  of  a  mathe. 
matical  statement  of  the  successive  changes  in  velocity  and 
direction  at  each  successive  instant,  however  minute.  The 
sounding  air  particle  simply  moves  to  and  fro  in  a  straight 
line.  The  curves  are  in  the  geometrical  statement  of  the 
changes  in  its  motion. 

In  the  sonorous  vibrations  of  the  air  there  are  three  char- 
acteristics which  are  so  far  independent  of  each  other  that 
each  can  be  varied  or  altered  without  changing  the  other. 
They  are,  period^  or  frequency  of  vibration,  signifying  the 
time  occupied  in  performiiig  the  whole  complete  vibration, 
starting  from  one  end  of  the  path,  going  to  the  other  and 
returning  to  the  starting  point ;  amplitude  of  vibration^  signify- 
ing the  distance  between  the  two  extreme  limits  which  the 
vibrating  particle  attains  to ;  character^  or  technically  "  form" 
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of  vibration,  sigaifying  the  way  or  inanner  in  which  the 
particle  performs  its  vibrations.  As  expressed,  and  correctly 
expressed,  in  the  quotations  from  Helmholtz,  Donkin,  Taylor 
and  Dr.  Seiler,  the  period  of  vibration  corresponds  to  and 
determines  the  pitch  of  the  sound  ;  the  amplitude  of  vibration 
corresponds  to  and  determines  the  loudness  of  the  sound ;  the 
^'^fontC^  of  vibration  corresponds  to  and  determines  the  quality 
of  the  sound,  and  "  quality"  includes  articulate  character. 

It  is  true  that  any  of  the  complex  vibrations  that  consti- 
tute articulate  speech  and  most  sounds  can  be  mathematically, 
and  by  special  apparatus  experimentally,  resolved  into  the 
equivalent  of  one  dominant  fundamental  sound  or  vibration, 
with  which  other  sounds  lesser  and  of  higher  pitch,  or  more 
rapid  vibrations,  are  blended^  so  that  theimaided  ear  does  not 
distinguish  them.  But  such  a  sound  is,  in  the  language  of 
scientific  acoustics,  as  in  the  ordinary  habit  of  speech,  con- 
sidered a  single  sound.  When  we  speak  of  it  on  the  side  of 
sensation  we  mean  by  its  pitch,  the  pitch  which  the  ear 
recognizes,  and  which  is  given  to  it  by  its  fundamental  or 
dominant  constituent;  when  we  speak  of  it  on  the  mechan- 
ical side,  we  refer  to  it  as  a  sound  consisting  of  a  number  of 
vibrations  per  second  which  corresponds  to  what  the  ear  so 
recognizes  as  the  pitch;  that  is,  the  pitch  of  the  fundamental 
tone, — in  the  case  of  a  man's  voice  in  ordinary  speech  about 
one  hundred  per  second.  And  the  other  peculiarities,  due 
to  what  are  called  the  blended  overtones^  are  referred  to  in 
the  language  of  science,  not  as  separate  vibrations,  but  as 
elements  which  modify  the  form  of  the  vibrations  first  spoken 
of.  When,  therefore,  we  speak  of  copying  the  number  of 
vibrations,  or  reproducing  the  pitch  of  a  sound,  we  refer, 
according  to  the  established  use  of  language  at  the  time 
when  Helmholtz  wrote  in  1862,  and  also  at  the  time  of  the 
Bell  patent,  to  the  number  of  complete  vibrations  per  second, 
corresponding  to  what  the  ear  recognizes  as  the  pitch  of  the 
sound.  When  we  say  that  a  vibration  has  received,  either 
from  the  vocal  organs  or  from  the  telephone,  the  special /orm 
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of  a  particular  uttered  sound,  we  mean  that  the  resulting 
sound  copies,  not  in  pitch  or  intensity  necessarily  or  merely, 
but  in  quality^  the  character  of  the  sound  whose  vibrations 
are  thus  copied,  including  the  characteristics  of  articulate 
words.     Such  was  the  established  significance  of  the  terms. 

ELBCTRICAL   UNDULATIONS. 

It  is  also  one  of  the  usages  of  science — and,  indeed,  of 
daily  life — to  represent  graphically  by  curves  successive 
values  or  intensities,  like  successive  values  at  successive  times 
of  cotton,  or  gold,  or  other  commodities,  or  the  height  of 
the  thermometer  or  barometer  on  different  days ;  and  in  this 
way,  the  same  language  which  the  science  of  acoustics 
adopted  from  the  graphic  method  of  representing  sonorous 
vibrations  by  curves,  is  applied  to  all  other  reciprocating 
<?hange8.  The  rise  and  fall  of  electric  intensity  at  any  par- 
ticular point  may  thus  be  represented  by  a  curve  which  will 
oxhibit  the  precise  character  of  the  rise  and  fall,  and,  quite 
in  accordance  with  the  established  use  of  the  phrases,  this 
rise  and  fall,  if  of  a  certain  character,  may  be  spoken  of  as  an 
electrical  undulation^  the  precise  character  of  which  will  be  ex- 
pressed by  the  ^^form"  of  a  curve  actually  drawn  on  paper, 
or  which,  if  drawn,  would  represent  it.  Such  electrical 
changes  may  thus  be  spoken  of  as  undulations  having  par- 
ticular/on/w. 

The  Molecular  and  Overland  Companies  introduced  in 
evidence  as  anticipating  Bell's  5th  claim  the  following: 

**  Translation  from  Work  entitled  '  Der  Electromagnetische 
Telegraph,'  by  Br.  H.  Schellen,  1867,  pages  539-64^.'' 

"Fig.  375  represents  the  action  of  the  electro-magnet  E 
upon  the  printing  mechanism  of  the  apparatus,  and  also  the 
device  for  coupling  together  the  two  parts  b  and  b'  of  the 
printing  axis. 

"The  cores  of  the  electro-magnet  are  not  connected 
together  at  the  back  by  a  yoke,  as  in  the  case  of  an  ordinary 
electro-magnet,  but  as  shown  in  Fig.  376,  they  are  attached 
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lo  the  N  and  S  poles  of  a  powerful  steel  magnet.  The  action 
of  this  magnet  upon  the  cores  is  regulated  by  means  of  an 
armature  of  soft  iron  placed  on  the  legs  N  and  S  which  can 
be  moved  up  or  down.  The  nearer  it  is  placed  to  the  end 
of  the  poles  the  less  will  be  the  magnetic  effect  upon  the 
cores  of  the  electro-magnet. 

"BJ'^  this  arrangement  the  cores  are  constantly  magnetic^ 
and  attrao^  the  armature  n  (Fig,  375),  as  long  as  no  current 
passes  through  the  coils.  A  strong  steel  spring  r  operating 
on  the  arm  F  serves  by  its  attractive  power  to  withdraw  the 
armature  whon,  by  the  passage  of  a  current  through  the 
coils,  the  magnetic  power  derived  from  the  steel  magnet  is^ 
neutralized.  In  oi'der  to  avoid  too  strong  an  attraction,  the 
armature  does  not  touch  the  surface  of  the  poles,  but  is  sepa- 
rated by  a  space  c(;i:al  to  about  the  thickness  of  an  ordinary 
sheet  of  paper. 

"  When  a  current  whose  polarity  is  opposite  to  the  polarity 
of  the  steel  magnet  is  passed  through  the  coils  E  E,  the 
magnetism  is  weakened  or  .Tieutralized,  and  it  no  longer  holds 
the  armature  against  the  retractile  force  of  the  spring  r, 
which  immediately  draws  the  armature  upward  with  con- 
siderable power.  This  movenient  is  communicated  to  the 
lever  d  d!  which  has  its  centime  of  motion  at  the  axis  H. 
One  end  of  the  lever  rests,  with  ar\  adjusting  screw,  on  the 
top  of  the  armature;  therefore,  whoL\  under  the  action  of 
the  current,  the  armature  is  released  and  flies  upward,  one 
extremity  d  is  raised  with  it,  while  the  other  goes  down- 
ward, and  it  is  by  this  movement  that  the  x'^oupling  of  the 
two  portions  of  the  printing  axis  b^  V  (Figc>  389  and  370)  is 
effected,  and  the  motion  of  the  wheel  work  tranemittfed  from 
the  pinion  5  to  the  front  part  of  the  printing  axi^  h'  and  its 
four  cams. 

"The  transmission  of  this  motion  is  effected  Ir  the  fol- 
lowing manner:  On  the  back  part  of  the  printing  p.s-s  A„  a 
wheel  g  (Fig.  375),  with  very  fine  and  strong  teeth,  is  f  xed. 
On  the  front  part  of  the  axis  V  is  a  circular  sector  1 1\  on 
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one  side  of  which  is  a  flyer  c',  to  which  is  attached  a  detent 
d'.  This  detent  has  three  teeth  which  gear  into  the  teeth 
of  wheel  g.  On  the  other  side  of  the  sector  is  a  spring  b 
which  presses  down  the  toothed  detent,  which,  with  its  flyer 
(K,  is  allowed  to  rise  and  fall  a  little.  When  it  is  free,  as  rei»- 
resented  in  Fig.  875,  the  spring  v  presses  the  detent  d'  into 
the  teeth  of  wheel  ^,  and  it  revolves  with  the  wheel  in  the 
direction  indicated  by  the  arrow,  and  thus  the  rotation  of 
printing  axis  hx  at  once  effects  the  revolution  of  the  circuit 
I V  and  the  axis  Aj.  When ,  however,  cf  d'  is  raised,  its  teeth 
leave  the  wheel  g;  the  latter  continues  to  turn  while  the 
motion  of  the  sector  and  the  axis  V  is  arrested. 

"  The  sector  I  V  also  carries  an  eccentric  cam  u,  which 
raises  the  end  d!  of  the  lever,  when  by  the  action  of  the  arma- 
ture n  it  has  fallen.  This  movement  presses  the  armature 
against  the  poles  of  the  magnet,  where  it  remains  attracted 
by  the  permanent  magnetism  of  the  cores  so  long  as  no  cur- 
rent passes  through  the  coils.  When  in  the  position  shown 
in  the  engraving,  the  sector  I V  turns  in  the  direction  of  thfv 
arrow,  and  after  making  half  of  a  revolution  the  front  part 
(in  Fig.  375  the  lowest  part)  of  the  cam  u  slides  under  the 
extreme  end  of  lever  d'.  As  the  following  end  of  the  cam 
18  more  distant  from  the  axis  V  than  the  front  end,  the  ex- 
treme end  of  lever  d'  is  raised  by  the  cam,  the  other  end  d 
consequently  falls  and  the  adjusting  screw  returns  the  arma- 
ture to  the  poles  of  the  electro-magnet. 

"In  the  figure  the  front  end  of  the  cam  u  has  not  reached 
the  end  of  the  lever  rf,  therefore  this  end  is  depressed,  and 
the  toothed  detent  is  still  engaged  with  the  teeth  of  wheel  g. 
When  the  axis  V  is  turned  a  little  farther,  rf'  will  have 
reached  its  highest  position,  and  d  will  be  resting  against 
the  armature  of  the  magnet.  The  axis  6',  sector  1 1\  and 
flyer  d  continue  to  revolve ;  but  when  the  revolution  of  the 
axis  V  is  nearly  completed  the  flyer  dy  to  which  c"  is  at- 
tached, reaches  the  inclined  end  of  the  arm  rf',  which  is  now 
firmly  held,  and  moves  upward,  lifting  d'  out  of  the  teeth  of 
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wheel  g.  By  this  the  printing  axis  V  is  disconnected  from 
A,  and  the  revolving  wheel,  work  and  its  motion  arrested,  in 
which  position  of  rest  it  remains  until  the  arm  d'  again  falls, 
owing  to  the  release  of  the  armature  hy  a  current  passing 
through  the  coils,  when  the  flyer  &  is  set  free;  &'  again 
catches  into  the  wheel  ^,  and  thus  both  V  and  b  are  again 
<30upled  together.  It  will  be  seen  that  the  printing  axis  V 
makes  a  complete  revolution  at  each  action  of  the  electro- 
magnet, and  that  the  movement  of  armature  n  and  the  re- 
lease and  action  of  the  printing  mechanism  is  effected  exclu- 
sively by  mechanical  power,  and  not  by  the  power  of  an 
electric  current.  The  current,  during  its  very  short  dura- 
tion, merely  weakens  or  destroys  the  permanent  magnetism 
of  the  cores  of  the  magnet,  at  which  the  spring  r  raises  the 
armature  n  and  through  the  lever  d  d'  regulates  the  motion 
of  the  printing  mechanism." 

In  the  Molecular  case  and  in  the  Overland  case,  the  de- 
fendants alleged  that  claim  5  of  Bell's  second  patent,  ^o. 
386,787,  of  January  30, 1877,  is  bad. 

That  it  was  a  claim  for  a  new  kind  of  magnet,  in  which 
case  it  would  clearly  be  bad,  because  the  magnet  had  long 
been  known.  Such  a  magnet  formed  a  part  of  the  Hughes 
printing  telegraph  described  by  Schellen. 

Judge  Wallace,  in  the  Molecular  case,  stating  that  the 
claim  had  not  been  argued,  held  that  the  Hughes  magnet 
was  a  clear  anticipation.  This  decision  was  in  June,  1885, 
and  is  here  appealed  from. 

Subsequently,  in  December,  1885,  on  the  hearing  of  the 
Overland  case,  it  was  pointed  out  to  Judge  Wallace  that  the 
claim  was  not  for  the  magnet  per  se^  but  for  an  improved 
form  of  telephone,  made  by  taking  out  the  magnet  shown  in 
Bell's  first  patent,  and  putting  in  this  one.  He  at  once  per- 
ceived the  misconception  he  had  fallen  into  and  sustained 
the  claim,  as  appears  from  his  decree. 

Hughes,  many  years  ago,  invented  a  very  ingenious  print- 
ing telegraph.     The  plan  was  to  have  synchronously  work- 
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ing  clockwork  at  each  end.  When  the  key  corresponding- 
to  a  particular  letter  was  pressed  at  the  sending  end,  and  the 
circuit  closed,  the  current  was  used  either  to  start  or  stop 
the  clockwork,  and  consequently,  the  letter  which  was  at  the 
proper  place  in  the  moving  machine  just  at  that  instant  was 
caused  to  operate  and  make  a  mark.  The  whole  work  at 
the  receiving  station  was  done  by  clockwork,  driven  by  a 
weight,  and  the  function  of  the  electrical  current  was  merely 
to  pull  a  trigger,  and  start  or  stop  that  clockwork  at  the 
proper  time.  This  is  the  apparatus  which  is  described  and 
shown  in  the  Schellen  book. 

In  it  Hughes  employed  the  following  device : 
The  horseshoe  steel  permanent  magnet  N  S  has  mounted 
on  each  of  its  poles,  N  and  S,  a  soft  iron  core,  with  a  coil 
around  it.  The  soft  iron  cores  are  not  naturally  magnetized, 
that  is,  they  are  neutral ;  but  by  being  placed  in  metallic 
contact  with  the  poles  of  the  permanent  steel  magnet,  which 
is  permanently  magnetized,  these  soft  iron  cores  become,  for 
the  time  being,  magnetic  by  induction ;  and  if  a  piece  of  soft 
iron,  that  is  to  say,  an  armature  ?i,  be  placed  in  contact  with 
the  two  upper  ends  of  the  cores  of  the  coils  E  E,  it  will  be 
held  there  by  them  by  that  magnetism.  The  soft  iron  arma- 
ture n  was  laid  by  Hughes  on  top  of  the  cores  E  E,  with  a 
retractile  straining  spring,  shown  as  P  and  r  in  the  drawing, 
tending  to  lift  it  away^;  but  the  strength  of  the  spring  was- 
so  graduated,  by  means  of  an  adjusting  screw,  that  it  would 
not  quite  overcome  the  strength  of  the  magnet.  The  arma- 
ture was  thus  held,  though  with  a  nearly  counter-balanced 
force,  in  contact  with  the  poles  of  the  two  cores. 

In  the  Dol bear  case  the  final  decree  in  the  Court  below  was 
that  the  patent,  granted  to  Alexander  Graham  Bell,  by  letters 
patent,  No.  174,465,  for  improvement  in  telegraphy,  dated 
March  7, 1876,  is  a  good  and  valid  patent,  and  that  said  Bell 
was  the  original  and  first  inventor  of  the  improvement 
described  and  claimed  therein,  and  that  the  defendants  had 
infringed  the  said  patent;  and  a  perpetual  injunction  was 
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onlered.  Prom  this  decree  the  defendants  appealed.  See 
15  Fed.  Rep.  438  for  the  opinion  of  Mr.  Justice  Gray,  and 
17  Fed.  Rep.  604,  for  the  opinion  of  Judge  Lowell  on  final 
hearing. 

In  the  case  of  the  Molecular  Telephone  Company,  the  final 
■decree  in  the  Court  below  was  that  the  several  letters  patent 
granted  to  Alexander  Graham  Bell  for  an  improvement  in 
telegraphy,  No.  174,465,  dated  March  7, 1876,  and  for  an 
improvement  in  electric  telegraphy,  No.  186,787,  dated  Jan- 
uary 30, 1877,  are  good  and  valid  ;  that  said  Bell  was  the 
original  and  first  inventor  of  the  inventions  described  in  said 
several  letters  patent;  that  the  defendants  have  infringed 
the  5th  claim  of  said  letters  patent,  No.  174,465,  and  the  6th, 
7th,  and  8th  claims  of  said  lettera  patent.  No.  186,787.  The 
defendants  appealed  from  the  decree  ;  and  the  complainants 
iilso  appealed  from  it  "  in  so  far  as  it  fails  to  adjudge  that  the 
5th  claim  of  letters  patent,  No.  186,787,  is  good  and  valid  in 
law,  and  that  the  defendants  have  infringed  the  same."  See 
23  Blatchf.  253. 

In  the  case  of  the  Clay  Commercial  Telephone  Company, 
it  was  decreed  in  the  Court  below  that  the  said  patents  were 
valid  ;  and  that  the  defendants  had  infringed  the  5th  claim 
of  said  letters  patent.  No.  174,465,  and  the  3d,  5th,  6th,  7th, 
and  8th  claims  of  said  letters  patent.  No.  186,787,  and  a  per- 
petual injunction' was  ordered.  The  defendants  appealed 
from  this  decree. 

In  the  case  of  the  Overland  Telephone  Company,  the  decree 
of  the  Court  below  was  that  the  patents  were  valid ;  that  said 
Bell  was  the  original  and  first  inventor  of  the  inventions 
described  therein,  and  that  defendants  have  infringed  the  5th 
<jlaim  of  said  letters  patent,' No.  174,465,  and  the  3d,  5th,  6th, 
7th,  and  8th  claims  of  said  letters  patent.  No.  186,787,  and  a 
perpetual  injunction  was  ordered.  The  defendants  appealed 
from  this  decree. 

In  the  case  of  the  People's  Telephone  Company  (Draw- 
bau^h  ca86),^the  decree  was  that  the  said  letters  patent  are 
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good  and  valid ;  that  said  Bell  was  the  original  and  first 
inventor  of  the  inventions  described  in  them;  and  that 
defendants  have  infringed  the  5th  claim  of  said  letters  patent, 
No.  174,465,  and  the  5th,  6th,  and  8th  claims  of  said  letters 
patent.  No.  186,787,  and  a  perpetual  injunction  was  ordered. 
The  defendants  appealed  from  this  decree. 

[For  further  facts  see  the  opinion.] 

Counsel  argued  these  cases  orally  in  the  following  order: 

(1)  Mr.  James  E.  Maynadier,  for  Dolbear  et  al;  (2)  Mr. 
■Grosvbnor  p.  Lowrby,  for  the  Molecular  Telephone  Company ; 
{3)  Mr.  Lysandbr  Hill,  for  the  People's  Telephone  Company 
(Drawbaugh  case)  and  for  the  Overland  Telephone  Company ; 
{4)  Mr.  James  J.  Stobrow,  for  the  American  Bell  Telephone 
Company ;  (5)  Mr.  William  W.  Kbr,  for  the  Clay  Commercial 
Telephone  Company;  (6)  Mr.  Don  M.  Dickinson,  for  the 
People's  Telephone  Company  (Drawbaugh  case)  and  for  the 
Overland  Telephone  Company ;  (7)  Mr.  George  F.  Edmunds, 
for  the  People's  Telephone  Company  (Drawbaugh  case)  and 
Overland  Telephone  Company ;  (8)  Mr.  James  J.  Storrow, 
for  the  American  Bell  Telephone  Company  (2d  argument) ; 
{9)  Mr.  E.  N.  Dickerson,  for  the  American  Bell  Telephone 
Company;  (lO)Mr.CAUSTBN  Browne,  for  Dolbear e<aZ;  (11) 
Mr.  Wheeler  H.  Peckham,  for  the  Molecular  Telephone 
Company;  (12)  Mr.  Charles  P.  Qrosby,  for  the  Overland 
Telephone  Company ;  (13)  Mr.  Lysander  Hill,  for  the  Peo- 
ple's Telephone  Company  (Drawbaugh  case)  and  the  Over- 
land Company  (closing  argument). 

Messrs.  James  E.  Maynadier  and  Causten  Browne,  for 
J>olbear  et  al^  appellants,  filed  a  brief  from  which  the  following 
is  taken : 

Bell's  5th  claim  should  be  construed,  in  view  of  the  state 
of  the  art,  to  cover  only  that  method  of  transmitting  vocal 
or  other  sounds  telegraphically,  which  is  described  in  bis 
patent  and  illustrated  in  Fig.  7  of  his  drawings,  that  is,  first, 
by  causing  the  sound-waves  to  produce  magnetic  variations 
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and  thereby  electrical  currents,  alternately  positive  and  neg* 
ative,  similar  in  form  to  the  vibrations  of  the  air  accompa^ 
nying  the  said  vocal  or  other  sounds,  by  reason  of  the  fact 
that  the  positive  currents  represent  condensations  and  the 
negative  currents  rarefractions,  of  the  air,  or  vice  versa  ;  that 
the  rate  of  change  from  positive  currents  to  negative  currents 
represents  the  rate  of  the  air  vibrations,  and  the  intensity  of 
each  positive  or  negative  current  represents  the  intensity  of 
each  condensation  or  rarefaction.  Secondly,  after  thus  caus- 
ing these  peculiar  alternately  positive  and  negative  currents^ 
transmitting  them  to  the  receiver  and  there  converting  them 
into  magnetic  variations  similar  in  form  to  these  varying 
alternately  plus  and  minus  currents,  and  finally,  by  means- 
of  these  magnetic  variations,  setting  up  vibrations  in  a  dis- 
tant air  body,  like  the  vibrations  caused  in  the  air  body  in 
contact  with  the  vocal  organs  or  other  source  of  sound. 

"  The  art  of  process  "  of  transmitting  articulate  sounds  by 
means  of  undulatory  vibrations  of  electricity  is  not,  and  can- 
not possibly  be,  either  an  invention  or  discovery,  for  the 
reason  that  transmitting  such  sounds  by  means  of  such' vibra- 
tions is  a  mere  problem,  not  an  art,  or  a  process. 

Certainly  it  is  not  invention,  or  discovery,  to  perceive  that 
articulate  sounds  can  be  transmitted  by  vibrations  of  elec- 
tricity, adapted  in  some  way  to  do  that  work;  and  no  man 
has  shown  any  art  or  process  of  transmitting  such  sounds 
who  has  simply  announced — what  is  entirely  obvious — that 
electricity  will  do  it,  if  adapted  to  do  it ;  or  simply  announced 
the  electrical  and  other  conditions  necessary  to  its  being  done. 

Is  not  the  5th  claim  plainly  void,  under  the  authority  of 
O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  488]  ?  It  has 
always  been  held  that  the  patent  embraces  nothing  more  than 
an  improvement  {invention)  described  and  claimed  as  new, 
and  that  any  one  who  afterwards  discovered  a  method  of 
accomplishing  the  same  object,  substantially  and  essentially 
diifering  from  the  one  described,  had  a  right  to  use  it.  And 
any  one  may  lawfully  accomplish  the  same  end,  without- 
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infringing  the  patent,  if  he  uses  means  substantially  different 
from  those  described. 

The  transmitting  apparatus  used  by  the  appellants  is  the 
Reis  transmitter,  and  the  Reis  circuit,  and  the  Reis  coil  and 
core,  except  that  the  Reis  circuit  is  very  much  shortened, 
and  the  electrodes  are  carbon,  and  not  platinum;  these 
changes  are  mere  changes  in  details  of  construction,  and  the 
Reis  apparatus  taken  as  a  whole,  that  is,  transmitter,  line  and 
receiver,  does  not  differ  from  the  primary  circuit  of  appel- 
lants' apparatus,  except  as  an  ill-made  machine  differs  from 
a  well-made  one. 

The  coil  and  its  core  of  the  Reis  circuit,  as  used  in  the 
defendants'  apparatus,  operate  precisely  as  do  the  like  parts 
in  the  Reis  apparatus,  with  one  exception,  viz.:  that  the 
variations  of  magnetic  energy  induced  in  the  core  by  the 
flowing  of  the  varying  current  spirally  around  the  core  are 
converted  into  electric  variations  of  a  kind  wholly  unknown 
until  they  were  discovered  by  Dolbear.  These  electric  varia- 
tions of  Dolbear  are  produced  by  variations  of  magnetic 
energy  in  the  core  of  a  secondary  coil ;  and,  inasmuch  as 
secondary  coils  containing  a  core  whose  magnetism  is  varied 
are  old  and  well-known,  it  is  clear  that,  speaking  generally, 
the  Dolbear  variations  are  like  the  variations  in  other  second- 
ary coils ;  but  there  are,  nevertheless,  such  marked  and  strik- 
ing differences  as  make  them  radically  new,  and  entitle  them 
to  rank  as  an  invention  second  to  none  in  question  in  this  case. 

Dolbear's  method  and  apparatus  are  substantially  unlike 
Bell's  in  all  particulars.  His  method  and  apparatus  are  sub- 
stantially like  Reis's  method  and  apparatus,  except  as  to  the 
secondary  coil,  the  line-wire,  and  the  receiver,  and  also  the 
Dolbear  secondary  coil,  line-wire  and  receiver  are  radically 
unlike  anything  in  Bell's  '76  patent,  and  radically  unlike 
anything  in  any  other  telephone,  and  radically  new  with 
Dolbear. 

The  appellants  earnestly  urge  this  proposition: 

That  a  secondary  coil,  one  end  of  which  is  connected  to  a 
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wire,  which  wire  is  insulated,  and  has  its  free  end  enlarged, 
or,  what  is  the  same  thing,  electrically  connected  tq  an  insu- 
lated plate  or  disc,  is  radically  unlike  a  secondary  coil  and 
its  core  forming  a  part  of  a  closed  circuit. 

The  greater  the  variation  of  magnetic  energy,  the  greater 
the  number  and  better  the  ariungement  of  the  convolutions, 
and  the  greater  the  external  resistance  between  the  positive 
and  negative  ends  of  the  secondary  coil,  the  greater  will  be 
the  electric  tension,  pressure  or  head;  and  where  the  external 
resistance  between  the  positive  and  negative  ends  of  the  coil 
is  infinite,  as  it  is  in  Dolbear's  secondary  coil,  the  maximum 
pressure  possible  is  produced ;  whereas,  in  Pig.  7  of  the  Bell 
patent,  and  in  the  commercial  telephone  of  the  Bell  Com- 
pany, the  resistance  of  the  line  and  the  helix  of  the  receiver 
is  slight,  and  must  be  slight,  and,  therefore,  the«electric  ten- 
sion, pressure  or  head  never  approaches  the  maximum.  The 
secondary  coils,  best  adapted  for  use  in  the  Bell  Commercial 
Telephone,  are  useless  with  the  Dolbear  receiver.  There  is 
a  radical  difference  between  the  Dolbear  coil,  line  and  re- 
ceiver, and  the  coil,  line  and  receiver  of  the  Bell  1876  patent 

Bell  shows  a  generator  capable  of  developing  an  electric 
condensation  at  one  end,  and  an  electric  rarefaction  at  the 
other  end ;  but  these  two  ends  are  connected  by  an  electrical 
conduit  which  prevents  that  electric  condensation  or  rarefac- 
tion rising  to  anywhere  near  its  maximum,  because  of  the 
electric  current  which  starts  to  flow  through  the  conduit 
on  the  instant  that  any  electric  condensation  or  rarefaction 
commences. 

In  the  Dolbear  apparatus  the  generator  is  capable  of  de- 
veloping electrical  condensations  and  rarefactions  measured 
by  thousands,  instead  of  hundreds,  and  there  is  no  electrical 
conduit  joining  the  ends  of  the  generator. 

In  Dolbear  there  is  an  electrical  chamber  of  high  pressure, 
and  an  electrical  chamber  of  low  pressure,  and  the  line-wire 
and  the  plate  or  diaphragm  electrically  connected  with  it 
always  forms  a  part  of  one  of  these  chambers,  and  never  per- 
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forms  the  function  of  the  line-wire  and  helix  of  the  Bell  line 
and  receiver ;  that  is,  never  serves  as  a  conduit  connecting 
the  high-pressure  chamber  of  the  generator  with  the  low- 
pressure  chamber  of  the  generator ;  nor  does  the  line-wire 
and  its  plate  or  diaphram  perform  any  function  at  all  like 
the  function  performed  by  the  line-wire  and  helix  of  the  Bell 
receiver.  Moreover  no  one  knew,  until  taught  by  Dolbear, 
that  the  electric  pressure  chamber,  made  up  of  the  line-wire 
and  plate  of  his  receiver,  could  perform  the  function  which 
it  performs  in  his  apparatus. 

It  is  incapable  of  dispute  that  Dolbear  is  the  first  who  ever 
made  any  practical  application  of  static  electricity ;  that  is, 
who  ever  used  electric  tension,  pressure  or  head,  practically, 
for  any  purpose  whatever,  except  only  in  the  familiar  way, 
to  cause  a  current  through  an  electrical  conduit. 

It  is  contended  on  behalf  of  the  appellants : 

I.  That  the  Bell  patent  of  1876  describes  and  claims  but 
one  method  of  transmitting  vocal  and  other  sounds,  which 
method  is:  (1)  convert  the  energy  of  sound-waves  into  (2) 
magnetic  energy-;  convert  that  into  (3)  vibratory  currents  of 
electricity ;  convert  those  into  (4)  magnetic  energy ;  and 
with  that  cause  (5)  soundrwaves ;  or  briefly,  (1)  sound ;  (2) 
magnet ;  (3)  currents ;  (4)  magnet ;  (5)  sound. 

II.  That  Bell  never  invented,  so  far  as  appears  from  the 
record,  any  other  method  of  transmitting  vocal  or  like  sounds. 

in.  That  there  is  no  hint  or  suggestion  in  Bell's  patent  of 
1876  as  to  the  employment  of  sound-waves  to  vary  an  electric 
current,  nor  any  hint  or  suggestion  that  a  current  of  unvary- 
ing polarity  can  be  made  capable  of  use  to  transmit  vocal  or 
or  like  sounds ;  but,  on  the  contrary,  that  Bell  in  his  '76 
patent  takes  the  utmost  pains  to  teach  (what  he,  in  fact,  dis- 
covered) that,  in  order  to  produce  currents  in  a  closed  cir- 
<;uit,  like  in  form  to  sound-waves,  the  currents  must  be 
alternately  negative  and  positive ;  that  is,  to-and-fro  currents, 
«o  as  thereby  to  copy  the  to-and-fro  motions  of  the  air  par- 
ticles constituting  the  sound-waves. 
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IV.  That  Bell's  apparatus  is,  in  essence,  (1)  magnet ;  (2) 
coil;  (3)  closed  circuit;  (4)  coil;  (5)  magnet;  one  magnet 
being  supplied  with  the  proper  devices  for  causing  the  energy 
of  sound-waves  to  vary  the  energy  of  the  magnet,  and  the 
other  magnet  bemg  supplied  with  the  proper  devices  to  cause 
its  varying  energy  to  produce  sound-waves. 

V.  That  Bell's  patent  of  '76  does  not  cover  either  the  Reis 
method  or  the  Reis  apparatus,  but  that  the  Reis  method, — that 
is  (1)  sound;  (2)  current;  (3)  magnet;  (4)sound, — and  the  Reis 
^apparatus — that  is,  (1)  a  battery ;  (2)  its  circuit ;  (3)  a  trans- 
mitter-diaphragm, and  the  electrodes  governed  by  it;  (4)  a 
helix:  (5)  its  magnet, — are  both  public  property:  1, because 
of  the  printed  publications,  so  fully  describing  that  apparatus 
that  the  Reis  method  will  necessarily  become  familiar  to  any 
skilled  person  Qpn3fully  studying  the  operation  of  that  appa- 
ratus :  and  2,  because  Mr.  Bell  carefully  refrained  from  put- 
ting a  single  word  in  the  specification  of  either  of  his  patents 
which  tended  to  show  that  the  Reis  current  of  unvarying 
polarity,  but  varying  only  in  strength,  was  capable  of  being 
made  similar  in  form  to  air-waves  accompanying  vocal  or 
like  sounds ;  and,  by  the  very  strongest  implication,  asserted 
in  '76  patent  that  rapidly  varying  polarity  was  essential  in 
order  that  the  to-and-fro  motions  of  the  air  particles  of  a 
sound-wave  should  be  copied. 

VI.  That  the  battery,  primary  circuit,  transmitter-dia- 
phragm, its  electrodes,  and  tliQ  helix  and  magnet  in  the 
primary  or  transmitter  circuit  of  the  defendants'  apparatus, 
do  not  involve  the  method  described  and  claimed  in  Bell's 
'76  patent,  nor  is  the  apparatus  substantially  the  same  as  any 
apparatus  described  and  claimed  in  Bell's  '76  patent,  but  that 
this  transmitter  circuit  and  its  parts  are  copied  directly  from 
Reis, 

VII.  That  the  Dolbear  secondary  coil,  line  and  receiver  is 
radically  unlike  anything  described  or  suggested  in  Bell's 
'76  patent,  and  that  the  Dolbear  method  involved  in  its  use 
with  the  Reis  apparatus  as  a  transmitter  is  radically  unlike 
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any  method  described  or  suggested  in  Bell's  '76  patent,  and  is 
also  radically  unlike  any  method  of  utilizing  electricity  ever 
known  before  Dolbear  discovered  his  method  and  apparatus. 

Vin.  That  the  fact  that  in  both  the  commercial  telephone 
and  the  Dolbear  telephone,  the  Reis  apparatus  is  used  as  a 
transmitter  circuit,  in  connection  with  a  secondary  coil  which 
forms  part  of  the  line-wire,  although,  at  first  sight  it  may 
seem  to  make  the  Dolbear  telephone  substantially  like  the 
Bell  commercial  telephone  in  one  important  particular,  yet 
it  cannot  have  any  weight  whatever  in  view  of  the  radical 
difterence  between  the  secondary  coil  and  the  line  of  the 
Dolbear  telephone,  and  the  secondary  coil  and  line  of  the 
Bell  commercial  telephone,  or  the  transmitting  coil  and  line 
of  Pig.  7  of  Bell's  patent ;  that  is  to  say,  Dolbear's  secondary 
coil  must  be  a  generator  of  enormous  electro-motive  force, 
or  electric  tension,  pressure  or  head,  while  the  generator  of 
the  Bell  produces  relatively  trifling  electro-motive  force  or 
tension,  pressure  or  head.  An  electrical  conduit,  joining  the 
positive  and  negative  poles,  is  essential  to  Bell,  and  fatal  to 
Dolbear,  and  Dolbear's  line  and  its  connected  plate  are 
charged  to  a  very  high  potential,  tension,  pressure  or  head, 
alternately  positive  and  negative ;  and  there  are  no  currents, 
properly  speaking,  in  the  Dolbear  line,  but  only  such  flow  as 
is  necessary  to  charge  the  line  and  the  plate  or  disc  connected 
with  it. 

IX.  That  wholly  disregarding  Reis,  and  assuming  that 
Bell  is  the  first  in  the  field,  yet  the  Dolbear  method  and 
apparatus  are  substantially  unlike  any  method  or  apparatus 
described  or  claimed  in  the  Bell  patent  of  '76,  for  the  reason 
that  Dolbear  does  not  utilize  electrical  undulations  substan- 
tially the  same  as  those  described  and  claimed  in  the  Bell 
patent  of  '76,  but  utilizes  electrical  undulations  radically 
unlike  any  ever  known  until  Dolbear  discovered  his  method 
and  apparatus ;  and  for  the  reason  that  there  is  nothing  in 
either  the  Dolbear  method  or  apparatus  copied  from  any- 
thing described  or  suggested  in  the  Bell  patent  of  1876. 
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In  the  oral  argument  Mr.  Maynadikr  further  says: 

I  have  prepared  diagrams,  in  order  that  I  may  be  more 
readily  followed.  The  first  diagram  under  the  word  "  speak- 
ing tube  "  represents  probably  the  first  improved  method  of 
transmitting  vocal  and  other  sounds  to  a  distance ;  and  the 
method  there  consists  firsts  of  sound ;  second^  an  air  column 
separated  from  the  rest  of  the  air ;  and  thirds  sound.  Those 
dota  in  the  middle  are  a  draughtsman's  device  for  showing  a 
long  tube  in  a  short  space. 

The  second  improvement  over  the  natural  method,  and  a 
very  striking  invention  or  discovery,  is  that  shown  in  the 
mechanical  telephone.  There  the  method  is  firsts  sound ; 
second^  vibration  of  line;  thirds  sound.  The  genius  who  in- 
vented that  saw  that  he  could  set  in  vibration  a  diaphragm  in 
one  place  (on  the  left  of  that  in  Fig.  2),  and  that  that  dia- 
phmgm  would  take  up  all  the  vibrations  of  the  speech-waves. 

His  device  was  first,  sound ;  by  sound,  I  mean  speech- 
waves  or  sound-waves  of  any  sort ;  first,  sound,  which  sound 
should,  by  its  vibratory  energy,  its  alternate  condensation* 
and  rarefactions,  set  in  motion  a  diaphragm,  every  condensa- 
tion moving  that  diaphragm  in  one  direction,  and  every 
rarefaction  allowing  it  to  move  in  the  opposite  direction,  and 
thereby  produce  in  that  diaphragm  a  copy  exactly  of  the 
vibrations  of  the  air  body,  which  vibrations  were  caused  by 
his  own  vocal  organs. 

He  said :  "  Ifow,  how  shall  I  make  the  vibrations  of  my 
first  diaphragm  cause  like  vibrations  in  a  second  diaphragm  ?" 
He  said :  "  If  I  connect  the  two  by  a  strained  cord  or  wire^ 
then  the  molecular  vibrations  of  that  strained  cord  or  wire 
must  cause  the  second  diaphragm  to  vibrate  just  as  the  first 
vibrates."    And  he  tried  it  and  behold  it  was  so. 

The  essential  thing  is  that  the  two  diaphragms  must  be 
connected  by  a  strained  cord  or  wire  without  break  of  any 
sort  in  it.  The  main  interest  of  that  Fig.  2  (the  mechani- 
cal telephone  in  this  case)  is  that  here  is  an  air  body  which 
is  set  in  vibration  by  the  vocal  organs  of  the  speaker,  and 
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yonder,  far  oflT,  is  another  air  body  to  be  set  in  motion.  The 
vibrations  of  the  first  air  body  act  upon  a  human  contrivance 
which  is  so  designed,  so  cunningly  adapted  for  its  work, 
that  the  vibrations  of  the  first  air  body  are  caused  to  set  up 
like  vibrations  in  a  distant  air  body.  There  is  an  invention 
or  discovery— it  is  immaterial  which,  so  far  as  I  understand 
those  terms — of  a  method  of^and  apparatus  for,  transmitting 
vocal  and  other  sounds  telegraphically,  which  is  admitted  to 
be  very  many  years  prior  to  any  other  now  known. 

The  next  attempt  to  transmit  vocal  or  other  sounds 
telegraphically,  or  to  transmit  speech,  was  made  by  Philip 
Reis,  of  Germany ;  and  he  devised  the  apparatus  shown  in 
Fig.  3  of  my  diagram.  He  adopted  the  general  plan  set 
forth  in  Fig.  2,  namely :  "  I  will  set  in  motion  by  my  vocal 
organs  an  air  body  in  contact  with  my  vocal  organs,  and  I 
will  endeavor  to  make  those  vibrations  set  up  like  vibrations 
in  a  distant  air  body."  So  his  plan  at  base  was  the  same  as 
the  plan  of  the  mechanical  telephone. 

Reis  clearly  perceived  this  fact,  that  every  condensation  and 
every  rarefaction  of  the  air-waves  must  be  transmitted  by  a  repre- 
sentative on  the  lincj  on  his  line-wire. 

The  number  of  vibrations  per  second  means  pitch.  Degree, 
amplitude  of  vibration,  means  loudness,  and  the  quality  so 
much  spoken  of  in  this  case  is  nothing  but  a  series  of  diflfer- 
ent  degrees  of  pitch  and  loudness. 

Reis  did  conceive  the  brilliant  idea  of  controlling  a  voltaic 
current  by  the  energy  of  air-waves.  He  was  the  first  man 
in  the  world  who  ever  spoke  to  an  electric  current,  expecting 
to  influence  that  current.  That  is  a  noble,  magnificent  inven- 
tion ;  and  when  we  consider  that  every  telephone  that  was 
ever  seen  by  any  one  has  that  precise  feature  in  it,  am  I 
wrong  in  saying  that  Reis  is  entitled  to  as  high  praise  cer- 
tainly as  Alexander  Graham  Bell,  or  any  other  man  who 
ever  made  any  claim — because  there  is  no  telephone  known  at 
this  day,  of  any  commercial  value,  which  has  not  that  feature 
copied  servilely  from  Reis  ? 
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The  transmitter  of  the  Reis  apparatus  consisted  of  a  cham- 
ber in  the  form  of  a  box,  which  chamber  of  course  contained 
air,  just  as  the  chamber  of  the  ear  contains  air.  The  trans- 
mitter is  shown  in  the  diagram,  on  the  left.  The  diagram 
represents  a  box  which  contains  air,  just  as  the  chamber  of 
the  ear  contains  air.  Mr.  Reis  thought,  properly  enough, 
that  by  speaking  he  would  set  in  vibration  the  air  within 
that  box,  and  would  thereby  produce  condensations  and 
rarefactions  of  the  air  in  that  box,  just  as  those  same 
condensations  and  rarefactions  are  produced  in  the  ear  of  the 
person  who  hears.  On  the  upper  part  of  the  box  there  was 
a  diaphragm  mounted  over  a  hole,  so  that  whenever  the  air 
pressure  inside  of  the  box  varied,  the  diaphragm  would  either 
bulge  in  or  bulge  out.  That  diaphragm  carried  a  piece  of 
platinum,  and  that  piece  of  platinum  was  connected  to  one 
pole  of  a  battery,  as  is  shown  in  the  diagram.  The  battery 
is  shown  on  the  diagram  by  two  thin  lines  and  two  thick 
lines,  which  is  the  conventional  or  agreed  way  of  showing  a 
batterv.  Those  are  the  perpendicular  lines  at  the  left-hand 
lower  side  of  the  diagram.  That  line  leading  from  the  black 
line  is  supposed  to  be  a  wire  which  leads  around  in  a  curve 
to  the  left,  and  then  goes  to  the  right,  to  the  middle  of  the 
diaphragm.  The  diaphragm  is  the  line  directly  above  the 
word  "  mouth  "  between  the  two  square  black  blocks.  That 
is  a  diagram  of  a  diaphragm.  The  wire  leads  to  the  middle 
of  that  diaphragm ;  and  on  the  middle  of  that  diaphragm 
there  is  a  small  piece  of  platinum.  Then  the  other  line 
leading  from  the  middle  of  the  diaphragm  represents  a  car- 
rier, an  electrode  carrier,  which  means  a  carrier  of  another 
piece  of  platinum,  which  other  piece  of  platinum  is  connected 
to  another  wire  by  means  of  the  block  in  white,  directly 
midemeath  the  word  "  sound." 

That  represents  a  solid  block  of  say  wood  or  metal,  with  a 
drop  of  mercury  in  a  depression  in  the  block ;  and  one  leg 
of  that  electrode  carrier  rests  in  that  drop  of  mercury,  and* 
the  other  end  of  that  leg  rests  by  its  own  weight  upon  the 
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platinum  carried  by  the  diaphragm.  Then,  to  follow  the 
line  from  that  drop  of  mercury,  it  goes  to  what  electricians 
call  "  line," — ^meaning  the  line-wire — to  a  coil  at  the  right 
of  the  diagram.  It  goes  over  to  that  coil  of  wire.  That  coil 
of  wire  surrounds  the  core  of  metal ;  and  the  free  end  of  that 
coil  comes  back  to  the  battery,  as  the  diagram  illustrates. 

The  battery  has  two  poles,  which  are  commonly  spoken  of 
as  the  north  pole  and  the  south  pole ;  just  like  a  magnet,  or 
the  plus  and  minus  ends  of  the  battery.  Whenever  those 
two  poles  are  joined  by  an  unbroken  wire  a  current  flows 
from  pole  to  pole.  In  the  case  of  the  Reis,  the  poles  of  the 
battery  are  joined  by  that  wire  when  the  apparatus  is  in 
action,  and  there  is  a  current  flowing  from  pole  to  pole  of  the 
battery.  That  current  is  a  constant  voltaic  current,  or  battery 
current.  That  is  a  voltaic  battery  and  the  current  is  com- 
monly called  a  voltaic  current,  or  a  battery  current.  That 
current  is  practically  a  constant  current. 

Mr.  Reis  reasoned  that  every  condensation  in  the  cubical 
box  of  his  apparatus  would  bulge  out  of  the  diaphragm,  and 
every  rarefaction  would  allow  the  diaphragm  to  move  back. 
That  is,  when  the  speaker  spoke  the  column  of  air  next  his 
vocal  organs  would  be  pushed,  and  allowed  to  vibrate ;  and 
consequently  the  other  end  of  that  column  whichvrests  in  that 
cubical  box  would  push  upon  the  diaphragm  and  relax  its 
pressure,  and  thereby  vibrate  the  diaphragm,  just  exactly  as 
the  air  vibrated  in  the  column. 

The  Reis  diaphragm  will  follow  and  copy  exactly  the  vi- 
brations of  the  air  particles.  The  appellants  maintain  that 
Reis  intended  to  produce  a  variation  in  the  current  for  every 
variation  in  the  pressure  of  the  air  within  the  cubical  box. 
They  also  maintain  that  anybody  who  succeeds  in  doing  that 
will  transmit  speech  electrically,  to  that  extent. 

Then  the  two  pieces  of  platinum  are  what  are  called  elec- 
trodes, which  means  simply  a  gate,  or  way,  or  door,  for  the 
current  to  pass  through. 

One  piece  of  platinum  is  fast  to  the  diaphragm,  and  the 
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Other  piece  of  platinum  is  fast  to  that  electrode  carrier,  one^ 
end  of  which  is  in  the  drop  of  mercury. 

The  electric  current  flows  through  the  wire  and  especially 
flows  through  those  two  pieces  of  platinum,  which  are  in. 
contact  before  you  begin  to  talk.  When  you  begin  .to  talk 
the  vibration  of  the  diaphragm  so  affects  the  contact  of  those; 
two  pieces  of  platinum,  that  Reis  supposed  that  the  current 
would  be  varied  as  the  condensations  and  rarefactions  of  the- 
air  took  place.  He  intended  to  transmit  a  current,  for  in-^ 
stance,  for  every  condensation,  and  to  break  the  current  for 
every  rarefaction  of  the  air.  For  every  forward  motion, 
caused  by  pressure  under  the  diaphragm  he  intended  to  make' 
or  break  (it  is  immaterial  which)  the  current ;  and  for  every 
backward  motion  he  intended  to  make  or  break  (it  is  imma- 
terial which)  the  current ;  and  the  current  was  to  do  the 
work.  If,  therefore,  there  were  one  thousand  motions  of  the- 
diaphragm  up,  and  one  thousand  motions  of  the  diaphragna. 
down,  per  second,  he  was  to  have  one  thousand  electrical  im- 
pulses going  over  the  line-wire,  and  one  thousand  cessations- 
of  electrical  impulses  over  the  line-wire,  per  second. 

It  was  the  first  attempt  at  any  method  for  the  transmission- 
of  speech  telegraphically,  by  the  electric  current.  Reis  made 
many  forms  of  apparatus,  and  achieved  more  or  less  success- 
in  his  efforts.  What  degree  of  success  he  achieved  it  is  not 
important  for  me  now  to  inquire,  because  that  matter  is  left 
to  other  gentlemen.  All  that  I  care  to  say  about  Reis  is  that 
he  showed  a  method  of,  and  an  apparatus  for,  transmit- 
ting sounds,  which  method  consisted  in,^r5^,  sounds ;  second^ 
a  current, — a  varied  current ;  thirds  a  magnet  to  utilize  the 
varying  energy  of  the  current ;  and  fourth^  sound  reproduced 
by  the  varying  energy  of  that  magnet. 

An  apparatus  made  by  Reis,  and  fully  described  in  many 
printed  publications,  and  in  several  different  languages,  was 
thoroughly  well-known  among  scientific  men  long  before- 
1874,  when  Mr.  Bell  dates  his  invention  I  believe,  and  long^ 
before  1876,  certainly,  when  he  got  his  patent. 
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The  Reis  apparatus  does  not  diflfer  in  any  way  whatsoever 
from  the  present  transmitting  apparatus  in  the  commercial 
telephone,  save  and  except  only  as  an  ill-made  sewing  ma- 
chine, for  example,  differs  from  a  well-made  sewing  machine 
on  the  same  principle. 

Fig.  5  of  the  diagram  shows  the  commercial  telephone 
as  now  in  use.  The  diagram  is  a  fac-simile  of  the  left-hand 
side  of  the  diagram  Fig.  8,  which  shows  the  Reis  appa- 
ratus. There  is  a  short  Reis  circuit  shown  in  Fig.  5.  Reis 
u^sed  two  pieces  of  platinum  on  the  left  of  Fig.  5,  a  black 
mark  above  the  middle  of  the  diaphragm  indicates  a  piece  of 
carbon.  Cai:bon  turns  out  to  be  far  better  adapted  for  that- 
use  than  platinum. 

The  transmitting  apparatus  used  by  this  defendant,  Dol- 
bear,  is  a  fac-simile  of  the  Reis  apparatus,  excepting  only  that 
a  piece  of  carbon  is  substituted  for  one  piece  of  platinum. 

Fig.  6  is  the  Reis-Dolbear  apparatus.  The  transmitting 
apparatus  of  the  Bell  telephone  is  a  servile  copy  of  the  Reis 
apparatus ;  it  is  simply  an  improvement,  a  mechanical  im- 
provement, of  the  Reis  apparatus. 

When  used  in  a  certain,  particular  manner,  the  apparatus 
as  made  by  Reis,  without  change  of  any  kind,  will  transmit 
speech.  If  you  modulated  your  voice  properly  you  could 
transmit  words  and  sentences  through  the  Reis  apparatus, 
just  exactly  as  Reis  left  it,  without  change  of  any  sort. 

The  Bell  patent  is  shown  in  the  diagram,  marked  Fig.  4. 
There  is  on  the  left  a  magnet,  and  on  the  right  a  magnet, 
each  magnet  being  in  a  coil  of  wire,  and  that  coil  of  wire 
having  its  ends  joined  together  so  as  to  make  a  complete 
metallic  circuit  for  the  battery  current  which  flows  from  the 
battery.  When  a  current  flows  from  the  battery  it  flows 
spirally  around  those  two  pieces  of  iron,  commonly  called 
cores,  and  that  makes  them  magnets.  So,  there  are  two  mag- 
nets, one  on  the  left  and  the  other  on  the  right,  and  each 
magnet  has  a  coil  of  wire  surrounding  it,  and  those  coils  are- 
joined  electrically  together  so  as  to  make  one  circuit. 
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One  coil  is  a  transmitter,  and  the  other  is  a  receiver  coil. 
But  either  coil  is  a  transmitter,  and  either  is  a  receiver,  as  it 
may  be.  Opposite  each  magnet  there  is  a  diaphragm,  which 
diaphragm  is  made  of  iron  in  the  diagram.  It  was  known 
long  before  BelFs  time  that  if  you  move  a  piece  of  iron 
towards  a  magnet,  which  magnet  had  a  coil  of  wire  around 
it,  you  would  thereby  induce  au  electrical  current  in  that 
coil  of  wire.  If  you  moved  it  away  from  that  magnet,  you 
would  thereby  induce  a  contrary  current  in  that  coil  of  wire. 

Bell's  method,  in  his  patent  of  1876,  is :  Jirat^  sound ;  sec- 
ond^ magnet ;  thirds  currents  (in  the  plural)  vibrating  alter- 
nately from  left  to  right  and  from  right  to  left;  fourth^ 
magnet ;  ffih^  sound. 

That  is  the  full  length  and  breadth  of  this  claim,  and 
nobody  can  infringe  the  Bell  patent  unless  you  find  in  the 
alleged  infringing  method:  firsts  sound;  converted  into, 
second^  magnetic  energy ;  that  converted  into  electric  cur- 
rents; those  currents  converted  again  into  magnetic  energy; 
and  that  second  magnetic  jenergy  converted  into  sound-waves. 

When  the  Reis-Bell  is  operated,  what  happens  is  that  the 
•energy  of  the  sound-waves,  acting  upon  the  Reis  diaphragm, 
varies  the  energy  of  the  left-hand  magnet,  just  exactly,  in 
substance,  as  the  energy  of  the  sound-waves  acting  upon  the 
diaphragm,  in  Fig.  4  (Bell),  varies  the  energy  of  the  left- 
hand  magnet.  That  varying  energy  of  that  magnet  sets  up 
those  precise  currents  of  Bell  in  the  line-wire.  Those  cur- 
rents traverse  the  circuit  just  as  in  Bell.  Those  currents 
influence  the  right-hand  magnet  just  as  in  Bell;  and  that 
right-hand  magnet  causes  the  second  diaphragm  to  vibrate 
just  as  in  Bell.  So,  the  Reis-Bell  method  is :  firsts  sound ; 
and  then,  second^  the  Reis  current ;  but  that  current  is  used 
to  vary  the  energy  of  a  magnet  merely,  which  magnet  induces 
these  vibrating  plus  and  minus  currents,  which  are  precise 
fac-similes  of  Bell,  diflering  solely  in  degree.  They  are 
stronger  and  better  adapted  for  the  purpose  ;  otherwise  they 
resemble  Bell's  currents  exactly.     The   interposition   of  a 
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magnet,  or  of  a  half  dozen  magnets,  does  not  alter  the  prin- 
ciple.   It  does  not  alter  the  method  in  any  way. 

An  induction-coil  is  shown  in  the  diagram  in  Fig.  5  and 
Fig.  6.  The  induction-coil  is  a  core  of  soft  iron,  with  a  coil 
of  wire  around  it ;  and  that  coil  of  wire  is  connected  to  a 
battery,  so  that  the  current  will  pass  through  that  coil — that 
primary  coil.  There  is  another  coil  of  wire  around  the  first 
coil,  and  that  secondary  coil  is  the  induction-coil,  because 
whenever  the  magnetism  of  the  core  varies  a  current  is 
induced  in  that  secondary  coil.  In  practice,  the  secondary 
coil  is  larger,  a  good  deal,  than  the  primary  coil. 

In  Fig.  5,  one  of  the  coils  goes  to  line,  and  is  in  circuit 
with  the  right-hand  magnet,  while  the  smaller  coil  goes  to 
battery,  so  that  the  current  from  the  battery  flows  through 
the  electrodes,  governed  by  the  diaphragm,  through  a  short 
circuit,  and  through  the  small  coil  back  to  the  battery  again. 

All  that  the  electricity  does  is  to  vary  the  magnet  in  the 
seconds^ry  coil,  and,  as  the  magnet  in  the  secondary  coil 
varies,  currents  are  induced  in  that  coil  by  the  variation. 
Professor  Wright  took  a  Reis  instrument,  and  prepared  it  as 
shown  in  Fig.  5,  except  that  he  had  no  magnet  on  the  right 
hand  end  of  Fig.  5,  but  he  had  what  is  called  a  condenser. 

Mr.  Elisha  Gray  and  Mr.  Varley  also  transmitted  the 
pitch  of  a  tuning-fork  and  other  sounds ;  but  they  did  not 
.attempt,  apparently,  or  succeed  if  they  did,  in  using  the 
energy  of  the  speech-waves  to  set  the  apparatus  in  motion. 

The  defendant's  apparatus  I  have  called  the  Reis-Dolbear ; 
that  is  Fig.  6  of  the  diagram.  It  will  be  seen  by  the  diagram 
that  the  energy  of  the  air-waves  acts  upon  the  diaphragm 
which  we  say  is  a  fac-simile  of  the  Reis  diaphragm  ;  that  the 
vibrations  of  the  air-waves  move  that  diai)hragm  just  exactly 
as  they  do  in  Reis;  that  the  diaphragm  controls  the  voltaic 
or  battery  current  just  exactly  as  in  Reis  ;  and  that  variations 
in  that  current,  caused  by  the  varying  pressure  of  the  elec- 
trodes one  upon  the  other,  vary  the  magnetic  energy  of  a 
magnet,  just  exactly  as  in  the  commercial  telephone. 


:298  TELEPHONE  CASES.  [Sup.  Ct 

Argument  of  counsel. 

The  first  step  in  the  Bell  method  is  the  varying,  by  force 
•of  the  air-waves,  or  of  the  sound-waves,  of  the  energy  of  a 
magnet.  Dolbear's  first  step  is  much  the  same.  But  here 
the  resemblance  ends.  That  is  the  only  likeness — the  sole 
likeness — ^between  the  Bell  method,  as  I  have  described  it, 
and  the  Dolbear  method.  That  is,  that  the  energy  of  the 
.air-waves  in  both  may  properly  and  fairly  be  said  to  vary 
the  energy  of  the  magnet.  Now,  how  to  utilize  that  varying 
magnetic  energy.  Bell  utilized  it  by  producing  plus  and 
minus  currents.  Dolbear  produces  no  currents  whatever,  on 
the  line.  He  produces  simply  variations  of  electric  pressure, 
•or  in  electric  tension,  or  electric  condensations  and  rare- 
factions. 

The  Dolbear  line  is  an  open  circuit,  of  necessity.  The  Bell 
line  is  a  closed  circuit,  of  necessit3%  That  is  a  radical  differ- 
ence. The  electric  condition  of  the  Dolbear  line  is  radically 
unlike  that  of  Bell;  and  the  Dolbear  receiver  is  radically 
unlike  that  of  Bell,  and  is  not  a  known  substitute  for  Bell's 
jeceiver,  but  wholly  unknown,  and  not  in  use  for  any  purpose 
whatever  until  Dolbear's  discovery  that  that  contrivance 
would  produce  speech. 

In  Fig.  6  the  secondary  coil  is  very  much  larger  than  in 
Fig.  5.  That  secondary  coil  is  the  generator  of  the  electro- 
motive force.  Electro-motive  force  means  electrical  pressure, 
tension,  or  head. 

To  that  plus  end  of  the  coil  a  wire  is  attached;  to  that 
minus  end  of  the  coil  a  wire  is  attached.  So  far  it  is  exactly 
like  Bell's.  But  those  wires  do  not  join  anywhere,  do  not 
touch,  are  not  in  electrical  contact  anywhere.  They  must 
join,  they  must  touch,  they  must  be  in  electrical  contact  in 
Bell.  In  Bell  they  must  be  joined  by  a  coil.  Why  ? 
Because  the  current  must  flow  spirally  around  the  soft-iron 
-core.  In  order  to  do  Bells  work  they  must  flow  from  left  to 
right,  and  again  from  right  to  left,  rapidly  alternating. 

Dolbear  relies  upon  electrical  attractions  pure  and  simple. 
That  feature  of  what  is  called  electricity  is  what  Dolbear  has 


0<#.,  1887.]  TELEPHONE  CASES.  299 

Argument  of  counsel. 

Titilized,  and  utilized  for  the  first  time  in  the  world  for  any 
purpose  whatever,  excepting  only  in  the  laboratory.  It  is, 
therefore,  not  a  known  substitute,  or  anything  like  a  known 
substitute  for  the  way  in  which  Bell  used  electrical  currentp. 
This  condenser  differs  from  any  other  condenser  ever  used 
for  purposes  of  sound,  in  that  way. 

If  it  be  true  that  the  Bell  method  is^Jirsty  sound;  second^ 
magnet ;  thirds  currents ;  fourlhj  magnet ;  Jifthj  sound — then 
it  seems  to  follow,  without  need  of  any  other  or  further 
largument,  that  the  Dolbear  method  does  not  infringe. 

It  is  true  that  in  the  Dolbear  method  a  voltaic  current  is 
made  similar  in  form  to  sound-waves,  by  the  energy  of  the 
Air  vibrations  in  the  transmitter,  but  that  voltaic  current  is 
not  utilized  to  transmit  speech,  but  only  to  vary  the  magnetic 
-energy  of  a  magnet ;  and  that  varying  magnetic  energy  is 
utilized  in  Dolbear  in  a  way  radically  unlike  any  way  ever 
known  before ;  and  especially  unlike  anything  ever  pointed 
out  by  Bell. 

All  that  Dolbear  uses  in  his  secondary  coil  and  line  are 
variations  of  electric  pressure ;  and  those  variations  of  elec- 
tric pressure  do  not  produce  currents,  as  in  Bell ;  they  are 
not  for  the  purpose  of  producing  currents,  but  they  are 
simply  variations  in  electrical  pressure.  And  it  is  undis- 
puted, practically,  in  this  case  that  no  man  before  Dolbear 
-ever  had  any  conception  whatever  of  any  such  electrical 
variations,  or  of  any  way  of  using  them. 

Dolbear  had  just  as  good  a  right  as  Bell  to  find  out  a 
method  of  transmitting  speech  telegraphically  by  electricity. 
Dolbear  has  made  an  independent  invention  and  discovery 
radically  unlike  anything  shown  to  him  by  Bell,  radically 
-different  from  anything  suggested  or  hinted  at  in  Bell,  and, 
like  Bell,  only  in  the  ultimate  result. 

The  electric  pressure  in  the  Bell  line  is  meant  to  do  nothing 
but  make  a  current. 

A  conduit  connecting  the  two  ends  of  the  generator  is  the 
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very  essence  of  Bell ;  but  there  is  no  conduit,  or  anything 
resembling  a  conduit,  in  Dolbear. 

In  the  speaking-tube  the  mouth  vibrates  one  end  of  the 
air  column,  and  the  ear  is  at  the  other  end  of  the  air  column. 
There  is  no  motion  of  the  air  from  the  mouth  to  the  ear,  but 
only  a  vibration  of  the  entire  column.  Therefore  there  is  a 
pressure,  and  a  less  pressure  and  a  greater  pressure,  and  a 
constantly  varying  pressure,  in  the  chamber  of  the  ear. 
And  absolutely  all  that  speech  consists  of  are  those  vibra- 
tions of  pressure  upon  the  drum  of  the  ear. 

The  commercial  value  of  Bell's  invention  was  trifling, 
because  of  the  weakness  of  the  currents.  In  the  course  of 
time  other  inventors  added  to  that  of  the  Reis  apparatus; 
and  97  per  cent,  of  all  the  modern  telephones  of  to-day,  now 
in  use,  are  in  fact  the  Reis-Bell  telephones,  and  are  not  the 
Bell  telephones.  That  is  Fig.  5.  That  is  to  say,  the  trans- 
mitting portion  of  every  commercial  telephone* has  been  a 
servile  copy  of  the  Reis  apparatus,  and  the  rest  of  it  a  copy 
of  the  Bell  apparatus. 

The  Dolbear  telephone  is  not  the  Reis-Bell,  but  is  the 
Reis-Dolbear. 

Messrs.  Grosvenor  P.  Lowrey,  Wheeler  H.  Peckham, 
and  H.  D.  Donnelly,  for  the  Molecular  Company. 

"Vocal  sounds"  and  "articulate  speech"  were  not  con- 
vertible terms  in  the  telegraphic  art  at  the  date  of  Bell's 
patents. 

The  "  vocal  sound  "  of  multiple  telegraphy  was  understood 
to  be  a  mere  musical  note,  sounded  at  an  agreed  pitch,  and 
had  no  reference  to  articulate  sounds. 

Vocal  sound  is  the  utterance  of  a  sound  of  voice,  and  is 
common  to  all  animals  who  possess  the  organ  of  voice. 

Articulate  speech  is  the  series  of  sounds  and  notes  uttered  in 
arbitrary  sequence  to  express  ideas. 

The  art  of  reproducing,  in  any  manner,  vocal  or  other 
sounds  and  articulate  speech  is  one  art. 

When  the  reproduction  of  either  class  of  sounds  employs 
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the  electric  current,  the  natural  modus  operandi  is  that 
changes  in  the  strength  of  the  current  occur,  which,  in  de- 
gree and  rapidity  of  succession,  correspond  substantially  to 
the  air  vibrations  of  the  specific  sound~or  sounds  being  trans- 
mitted. These  changes  are  now  commonly  called  undulations. 
There  are  only  two  ways  or  "  methods,"  so  far  as  is  yet 
known,  for  producing  the  changes  of  current  needed  in  the 
practice  of  the  art  of  reproducing  or — ^as  it  is  erroneously 
called — ^transmitting  sounds  telegraphically,  viz. : 

1.  By  varying  the  initial  or  electro-motive  force  of  a 
current. 

2.  By  varying  the  resistance  to  the  flow  of  a  current, 
without  varying  its  initial  or  electro-motive  force. 

These  two  ways  of  producing  the  needed  changes  con- 
stitute two  distinct  and  different  metliods  of  practicing  the 
art  of  "  tranmnitting  vocal  or  other  sounds"  (and  also  articu- 
late speech) 'telegraphically,"  by  causing  electrical  undula- 
tions similar  in  form  to  the  vibrations  of  the  air  accompanying 
the  sounds. 

The  first  method  is  that  figured  in  Mr.  Bell's  patent  by 
a  drawing.  By  this  method  the  efficient  current — that  is, 
the  particular  current  which  affects  the  receiver — is  gen- 
erated in  the  transmitter  by  magnetic  action ;  and  is  efficient 
by  reason  of  variations  in  its  iyiitial  force,  called  electro- 
motive force. 

This  is  called  the  magneto  method. 

When,  instead  of  a  permanent  magnet,  a  battery  is  em- 
ployed to  magnetize  the  magnet  it  is  called  a  magneto-electric 
method.  The  second  method  is  that  employed  by  the  defend- 
ants and  by  the  complainants. 

By  this  method  a  current  of  constant  electro-motive  force 
is  generated  in  a  chemical  battery,  and  is  made  effective  for 
work  in  telephony  by  the  introduction  of  a  varying  degree 
of  resistance  to  its  flow  through  the  circuit;  which  variation 
of  resistance  may  meet  it  anywhere  between  the  battery  and 
the  receiver. 
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This  is  the  variable  resistance  method. 

1.  The  variable  resistance  method  requires,  like  the  mag- 
neto-electric method,  but  one  circuit,  although  two  circuits, 
called  primary  and  secondary,  are  used  in  commercial  busi- 
ness, where  places,  more  than  say  one-half  mile  from  each 
other,  are  to  be  connected.  The  explanation  now  to  be  given 
will,  for  greater  simplicity,  describe  the  transmitter  as  an 
•element  in  one  single  circuit,  consisting  of  battery,  trans- 
mitter, receiver  and  the  necessary  connecting  wires. 

The  Blake  transmitter,  being  the  one  chiefly  used  by  the 
defendants,  and  therefore  mo^-e  commonly  known  than  any 
other,  will  be  adopted  as  the  example  by  which  to  illustrate 
the  mechg^nism  and  method  of  operation  of  the  class  of  trans- 
mitters to  which  it  belongs,  and  which  are  popularly  called 
microphones. 

The  function  performed  by  this  transmitter  i^  to  interpose 
a  resistance  to  the  flow  of  current  from  the  battery  through 
the  circuit  above  described,  which  may  be  made  to  vary. 
This  it  does  by  means  of  a  piece  of  carbon  c  and  a  piece  of 
platinum  rf,  which  are  held  in  normal  contact  by  two  springs 
/and«,  and  from  one  to  the  other  of  which,  through  the 
platinum  and  carbon  contact,  the  current  must  pass.  The 
pressure  of  the  springs  is  subject  to  be  disturbed  by  many 
causes— even  by  the  jar  of  a  sound  made  in  the  neigh- 
borhood ;  and  the  resistance  between  the  contact-points,  c,  </, 
is  varied  as  this  pressure  is  varied. 

The  Blake  transmitter  consists  essentially:  (1)  of  a  flat 
piece  of  thin  board  aa  with  a  small  round  hole  in  the  middle ; 

(2)  a  ring  of  cast  iron  screwed  to  one  side  of  the  board, 
carrying  a  cross  bar  or  spring  lever  6,  to  which  near  its  upper 
end  is  fastened  a  square  block  of  non-conducting  material ; 

(3)  a  thin  light  spring  «,  one  end  of  which  is  inserted  into 
the  block  of  non-conducting  material,  and  the  other  end  of 
which  hangs  down  opposite  to  the  hole  in  the  centre  of  the 
board,  and  carries  on  each  of  its  faces  a  small  point  of  pla- 
tinum d ;  (4)  another  but  stiflfer  spring  /,  the  upper  end  of 
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which  is  in  like  manner  inserted  into  the  block  of  non-con- 
"ducting  material,  carrying  upon  its  lower  end — ^which  hangs 
parallel  to  the  first  mentioned  spring — a  piece  of  carbon  c  on 
face  next  to  the  other  spring ;  (5)  a  piece  of  thin  metal  called 
a  diaphragm^,  which  is  fastened  at  its  edges  to  the  iron  ring 
— though  insulated  from  it — so  as  to  close  the  small  hole  in 
the  board  on  the  side  next  the  springs.  The  cross  bar  or 
spring  lever  is  subject  to  adjustment  by  a  screw  A,  which 
bears  against  its  lower  end  so  that  that  end  may  be  pressed 
in  towards  the  stiff  spring  which  is  parallel  to  and  next  it. 
The  tension  of  the  two  springs  above  described  is  such  that 
they  press  lightly  against  each  other — bring  the  piece  of 
-carbon  c  on  the  stiff  spring  into  contact  with  the  platinum 
point  d  on  one  face  of  the  lighter  spring — and  also  press  the 
platinum  point  on  its  other  face  against  the  diaphragm.  A 
battery  is  connected  by  a  wire  to  the  upper  part  of  the  stiff 
spring ;  another  wire  is  connected  to  the  upper  part  of  the 
light  spring,  and  is  led  thence  to  the  required  distance  where 
it  is  connected  to  a  telephone  receiver  (assuming  that  no 
secondary  circuit  is  used),  and  is  carried  thence  to  the  ground 
or  back  to  the  battery,  thus  making  a  complete  circuit  over 
which  an  electric  current  may  flow.  The  course  of  the  cur- 
rent is :  (1)  from  the  battery  to  the  stiff  spring  r  ;  (2)  down 
that  spring  to  its  lower  end ;  (3)  through  the  carbon  c  block 
of  that  spring,  to  the  platinum  point  d  of  the  other  spring ; 
{4)  through  that  platinum  point  to  the  light  spring  «,and  (5) 
up  that  spring  to  the  place  where  the  other  wire  is  attached ; 
-(6)  thence  through  that  wire — called  the  line,  or  line-wire — 
to  the  receinrer ;  (7)  and  through  the  receiver  to  the  earth  or 
T)y  another  wire  back  to  the  battery.  The  contact  of  the 
platinum  points  with  the  diaphragm  on  one  side  and  the 
•carbon  point  on  the  other  is  such  that  even  the  slightest  jar 
will  cause  the  platinum  and  carbon  to  be  pressed  more  closely 
together,  or  driven  measurably  apart.  A  strong  jar  (such  as 
results  from  too  loud  speech  in  front  of  the  diaphragm  for 
instance)  may,  when  they  arc  properly  adjusted  for  transmis- 
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sion  of  sound,  cause  them  to  be  for  a  very  brief  period,  say 
for  the  yj^  part  of  a  second,  and  for  a  brief  space,  say  for 
the  j^^  to  -gjfi^jf  of  an  inch,  to  be  separated.  Such  a  separa- 
tion, being  regarded  prejudical  to  the  transmission  of  speech, 
is  sought  to  be  guarded  against  by  an  adjustment  of  the 
screw  and  cross-bar ;  and  also  by  an  avoidance  of  too  loud 
speaking. 

The  apparatus  being  set  up,  a  current  is  permitted  to  flovr 
from  the  battery  through  the  circuit.  This  it  does  by 
reason  of  what  may  be  considered  as  a  force  behind  it,  result- 
ing from  the  interaction  of  the  elements  of  the  battery.  This 
is  called  electro-motive  force.  It  is  not  a  force  of  the  current, 
but  of  its  generating  source  ;  something  which  compels  the 
production — at  places  distant  from  the  battery,  but  connected 
with  it  by  a  conductor — of  phenomena  which  are  attributed 
to  a  force  originating  in  the  battery.  In  ignorance  of  what 
does  actually  occur,  the  supposed  transference  has  been 
likened  to  the  flow  of  water,  and,  for  want  of  any  better 
term,  the  electrification  of  the  conductor  has  been  called  a 
current.  The  only  thing  known  is,  that  when  the  elements, 
of  the  battery  are  permitted  to  act,  certain  phenomena  occur 
throughout  the  entire  circuit — ^however  long  it  may  be — at 
almost  the  same  instant,  so  that,  if  the  battery  be  in  New 
York,  the  phenomena  of  electrification  can  be  made  to  appear- 
in  San  Francisco  in  about  three-tenths  of  a  second. 

This  flow  meets  a  resistance  in  the  circuit  which  can  be 
definitely  measured  and  stated ;  and  which  can  be  increased 
or  decreased  in  various  ways.  One  way  is  to  increase  or  de- 
crease the  cross-section  of  the  conductor  at  some  point,  thus 
narrowing  the  path  for  the  current;  as  if  a  flexible  tube^ 
through  which  water  is  flowing,  should  be  compressed  by 
the  hand.  If,  now,  we  suppose  the  diaphragm  of  a  telephone 
transmitter  to  be  vibrated  by  speaking  before  it,  it  will  press 
inwards,  thus  driving  the  light  spring  back  and  pressing  the 
platinum  more  against  the  carbon.  This  pressure  brings 
many  molecules — perhaps  many  millions — into  actual  con— 
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tact,  which  were  not  in  contact  before.  This  increase  of 
contact  enlarges  the  cross-section  of  the  conductor  at  that 
point;  widens  the  path  of  the  current,  and  the  resistance  to 
its  flow  is  proportionately  diminished.  When  the  diaphragm 
reacts  it  relieves  this  pressure ;  there  is  a  diminution  of  con- 
tact, the  cross-section  is  diminished ;  the  path  is  again  nar- 
rowed and  the  resistance  increased.  If  this  variable  contact 
is  made  correspondingly  to  the  rarefaction  and  condensation 
of  air  constituting  sound  waves,  the  current  is  said  to  be 
*^  moulded  "  into  the  form  of  the  sound-waves ;  and,  by  help 
of  other  arrangements  in  the  receiver,  speech  is  reproduced. 

This  way  of  reproducing  sounds  is  called  the  variable  resist" 
ance  method^  and  a  transmitter  thus  operating  is  called  a 
variable  resistance,  or  variable  contact,  transmitter. 

Such  a  transmitter  is  incapable  of  acting  by  the  magneto 
method;  as  a  magneto  transmitter  is  incapable  of  acting  by 
this  method. 

The  changes  in  current  strength  being  called  undulations, 
the  current  in  which  they  occur  is  called  an  undulatory 
current. 

The  essential  characteristics  which  distinguish  this  method  are^ 
that  the  constant  is  a  voltaic  current  originating  in  a  battery^  dis- 
turbed by  variation  of  resistance^ — thus  creating  an  undulatory 
current  of  electricity y — and  that  the  source  of  efficiency  is  the 
battery. 

BeWs  Magneto- Telephone  and  its  Methods. 

The  instrument  figured  and  in  part  described  by  Mr.  Bell 
in  his  patent  of  1876,  No.  174,465,  is  shown  in  the  following 
drawing: 

It  will  be  seen  that  a  battery  is  represented,  which  is  the 
source  of  voltaic  electricity  flowing  freely  from  the  battery 
through  a  wire  which  leads  to  the  transmitting  apparatus, 
which  it  enters  by  winding  about  a  short  piece  of  soft  iron 
by  the  convoluted  parts  being  insulated  from  each  other  and 
from  the  iron  core  by  a  silk  covering.  The  wire,  e,  having 
been  sufficiently  wound  around  the  soft-iron  core  is  led  away 
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to  the  distant  receiver,  where  it  is  wound  about  a  similar 
soft-iron  core  /,  and  thence  to  the  earth — thus  completing- 
the  circuit  with  the  battery.  This  core-  and  single  coil  con- 
stitute, when  a  current  is  flowing,  an  electro-magnet,  which 
is  not,  however,  to  be  confounded  with  an  induction  coil. 
There  is  but  one  circuit ;  and  that  extends  from  battery  tO" 
receiver — ^however  great  the  distance.  In  its  course  the  cur- 
rent meets  normally  no  changeable  resistance. 


The  figure  shows  a  cone,  A,  one  end  of  which  is  covered 
by  a  membrane  a,  to  the  centre  of  which,  on  the  side  next, 
the  coil,  is  attached  a  metal  armature  e,  which  is  an  induc- 
tive body  when  itself  magnetic,  or  when  the  core  of  the 
adjacent  coil  is  magnetic.  At  the  other  and  receiving  end 
of  the  line  is  seen  a  similar  arrangement  of  armature,  mem- 
brane and  cone,  A,  e,  L,  except  that  the  end  of  the  receiving- 
cone  is  made  smaller  for  convenience  in  hearing.  If,  now^ 
the  battery  current  begins  to  flow,  it  passes  through  the 
wire  wound  around  the  soft-iron  core  6,  and  over  the  line  e^ 
on  to  the  second  series  of  convolutions  around  the  second 
soft-iron  core  /,  and  thence  to  the  earth.  In  obedience  to 
well-known  laws  of  electro-magnetism,  in  passing  around 
them  it  causes  each  of  the  soft-iron  cores  to  become  magnetic, 
and  so  remain,  so  long  as  the  current  is  flowing.  If,  now,  a 
sound  or  concussion  happens  in  front  of  the  membrane  a  in 
the  transmitter,  it  will  produce  upon  the  membrane  and  its 
armature  c,  an  inward  motion  toward  the  magnet  6,  to  be 
followed  by  an  outward  motion  away  from  it.  These  motions 
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of  the  inductive  annature,  by  a  well-known  law  of  what  is 
called  magnetic  induction,  produce  new  and  artificial  cur- 
rents in  the  coil  of  the  electro-magnet,  which  add  themselves 
to  the  current  there  flowing,  causing  it  to  be  of  a  lesser  or 
greater  strength  according  to  the  movement  of  the  armature 
to  and  from  the  magnet,  and  to  the  violence  of  such  move- 
ment. Thus,  if  the  normally  constant  strength  of  the  cur- 
rent from  the  battery  be  taken  at  a  unit  of  100,  one  movement 
of  the  armature  will  set  up  an  extra  current,  which,  being 
added,  or  as  the  technical  phrase  is,  superposed,  upon  the 
constant  battery  current,  will  cause  it  to  be  99 ;  and  again 
upon  the  opposite  movement  of  the  armature  will  increase  it 
through  various  degrees  to  101. 

The  increase  and  reduction,  according  to  these  well-known 
laws,  will  be  in  exact  proportion  to  the  violence  and  extent  of 
the  armature  movement.  These  changes  in  the  intensity  of  the 
battery  current  are  also  called  undulations ;  and  doubtless  for 
the  same  reason,  viz. ;  that  the  customary  graphical  represen- 
tation of  them  will  show  a  wavy  line,  as  will  also  any  graphic 
chart  of  rise  and  fall  in  the  price  of  wheat.  The  constant 
battery  current  as  will  be  perceived  is  not  the  efficient  cause 
of  work,  and  has  theoretically  no  part  in  that  work.  Its  sole 
function  is  to  keep  the  soft-iron  core  magnetic  This  is  proved 
by  withdrawing  the  battery  altogether  and  substituting  permanent 
steel  magnets  in  place  of  the  soft-iron  electro-magnets,  when 
no  difference  will  be  found  ;  from  which  it  is  apparent  that 
whereas,  in  the  variable  resistance  method  the  battery  is 
essential  and  the  induction-coil  (used  only  where  a  secondary 
circuit  is  desired)  non-essential,  in  the  magneto  method  the 
battery  is  non-essential  and  a  coil  is  essential — for  trans- 
mission. 

In  Bell's  invention,  the  novelty  consisted  in  the  use  of  the 
energy  of  the  air-waves  to  mechanically  actuate  a  dynamo 
machine,  and  to  cause  it,  not  to  mould, — as  is  sometimes 
claimed — ^but  to  create  the  electrical  currents  which  are  to 
do  the  work. 
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The  essential  characteristic  which  distinguishes  this 
method  is :  A  magnetic  field  disturbed  by  the  shifting  presence 
of  an  inducing  body  ;  which  thereby  creates  electrical  undula- 
tions in  the  wire.  The  eflBicient,  is  the  magnetic  force ;  its 
source  is  the  magnetic  field ;  and  the  battery  current  is  not  in 
any  sense  the  cause  of  work. 

In  the  variable  resistance  method,  the  operative  current 
has  its  source  in  a  battery,  and  flows  thence  with  a  constant 
energy  and  direction ;  and  the  needed  changes  in  it  are  caused 
by  a  variation  of  the  resistance  to  its  flow. 

This  is  known  in  the  arts  as  the  "  loose  contact,"  "  variable 
contact "  or  "  variable  resistance  "  method.  In  every  apparatus 
ever  devised  to  work  by  this  method — beginning  with  that 
of  Reis  in  1861 — the  necessity  to  keep  the  contact  loose  in- 
troduces a  possibility  that  it  will  be  broken  by  too  great  loud- 
ness in  the  tones  which  are  sought  to  be  transmitted.  In 
fact,  the  Blake  transmitter  frequently  breaks  contact  in  this 
way,  and  for  this  cause.  The  circuit  of  which  a  loose  con- 
tact of  electrodes  is  a  part  can  never  be  spoken  of  as  a 
"  closed  circuit "  (within  the  sense  of  this  patent  which 
shows  only  closed  circuits,  incapable  of  being  ever  open),  any 
more  than  any  Morse  circuit,  which,  like  the  former,  may 
sometimes  be  open  and  sometimes  closed. 

In  the  magneto  method  the  battery  current  is  not  eflfective 
for  reproducing  speech,  its  sole  function  being,  as  above 
stated,  to  render  the  soft-iron  core  magnetic.  If  for  that  a 
steel  core,  permanently  magnetic,  be  substituted,  the  battery 
may  be  abandoned  altogether. 

In  this,  the  magneto  method,  the  circuit  was  properly  des- 
ignated by  Mr.  Bell  in  his  patent  as  a  "closed  circuit'' — 
because  there  is  no  possibility  of  opening  it. 

The  terms  "continuous  current*'  and  "closed  circuit," 
when  used  in  the  patent,  or  in  any  remark  with  reference  to 
Mr.  Bell's  claims,  are  to  be  construed  in  harmony  with,  and 
in  subordination  to,  his  drawings  and  delineations,  i.  e.,  as 
being,  by  reasons  of  the  mechanical  structure  and  connections 
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shown,  incapable  of  being  other  than  "  closed  "   or  "  con- 
tinuous." 

No  circuit  which  is  capable  of  being  either  open  or  closed, 
according  as  accident  or  design  may  determine,  is  the  "  closed 
circuit "  of  the  patent ;  and  no  current  flowing  in  a  circuit 
-where  it  may  be  continuous  or  discontinuous,  as  accident  or 
design  may  determine,  is  the  "  continuous  current "  of  the 
patent. 

These  two  ways  of  producing  current  changes  by  the 
energy  of  sound-waves  are  two  different  methods  in  the  arts 
and  in  the  law. 

A  patent  for  the  last  is  not  infringed  by  the  practice  of  the  first 
Tnethod. 

The  judgment  of  the  circuit  sustains  the  allegations  of 
infringement  under  the  5th  claim,  and  no  other  claims  of  the 
patent  of  1876 ;  and  the  opinion  of  the  Court  shows  that  it  is 
the  so-called  "  method  "  portion  of  the  6th  claim  which  is 
deemed  to  have  been  infringed. 

The  apparatus  portion  could  not  be  considered  infringed, 
fiince  the  two  (transmitter)  machines  are  essentially  diflferent, 
neither  being  capable  of  use  in  the  place  of  the  other.  The 
one  is  adapted  to  vary  the  forces  of  a  current  flowing  through 
it  by  interposing  opposition  to  its  flow.  The  other  is  adapted 
to  the  introduction  in  the  current  flowing,  not  through  it, 
but  in  its  neighborhood. 

As  to  the  parts  of  Bell's  device,  the  limits  of  novelty  will 
be  seen  when  we  know  that  Reis  used  the  mouthpiece  mem- 
brane (Reis-Bourseul  Pub.  p.  83) ;  Pickering  (Overland  Rec. 
p.  208),  and  Bourseul,  the  metallic  diaphragm ;  Schellen,  the 
permanent  magnet  with  the  coil  on  the  end  encircling  an 
■electro-magnet  exactly  as  figured  in  the  Bell  patent  of  1877 
(Mol.  Rec.  p.  748) ;  Reis-Legat,  the  electro-magnet  (Reis- 
Bourseul  Pub.  p.  29) ;  and  Wright,  the  induction-coil  (Fer- 
guson, Electricity,  p.  258). 

Bell's  patented  methods  are,  first,  a  method  for  producing 
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electrical  undulations  in  a  closed  magneto  circuit,  as  set  forth, 
in  his  claim  3. 

The  second  is  a  method  for  producing  electrical  undula- 
tions in  variable  resistance  circuits,  as  set  forth  in  hi& 
claim  4. 

The  third  is  for  transmitting  sounds  telegraphically,  as  set 
forth  in  his  claim  5. 

The  3d  and  5  th  claims  are  illustrated  by  an  apparatus. 
Fig.  7,  which,  long  after  the  date  of  the  patent,  is  said  to 
have  proved  operative,  though  it  has  never  been  in  use. 

This  is  an  apparatus  for  traytsmitting  sounds  by  the  method 
of  causing  undulations  in  the  magneto  method. 

No  apparatus  for  transmitting ^  etc.,  by  causing  undulations- 
in  the  variable  resistance  method  is  shown,  or  even  hinted  at^ 
in  the  patent. 

A  way  of  creating  undulations  in  a  voltaic  current,  through, 
a  circuit  capable  of  being  open  or  closed,  is  stated. 

But  how — ^that  is,  by  what  method  or  apparatus — ^these 
undulations  can  be  put  into  a  form  similar  to  any  sound,, 
or  can  be  used  in  vocal  or  other  sound  transmission,  we  at*e 
not  told. 

Further  invention  was  required  for  this.  Such  invention 
had  been  previously  made  by  Elisha  Gray,  and  a  caveat 
therefor  filed  in  the  Patent  Office  previous  to  the  granting- 
of  Mr.  Bell's  patent. 

If  the  device  was  Bell's  invention,  it  was  either  made  be* 
fore  the  granting  of  the  patent,  and  was  therefore  abandoned,, 
by  not  being  described ;  or  was  made  after,  and  therefore 
cannot  sustain  a  previous  broad  claim  for  a  process. 

Fig.  7  is  incapable  of  application  as  an  alternate  or  substi- 
tate  for  the  liquid,  or  any  other  variable  resistance  trans- 
mitter. Fig.  7,  or  its  equivalents,  cannot  therefore  be  relied, 
upon  to  satisfy  the  requirement  of  the  law/<that  a  patent  for 
a  process  must  contain  a  description  of  some  apparatus  by 
which  the  process  can  be  applied  with  beneficial  result. 

Tilghman  v.  Proctor,  102  U.  8.  729  [13  Am.  &  Eng.  29]. 


Leaat  Reproduction  vonldnen  auj"  elek-froaalvanischem 

Weae. 


Tafel^m 


/ 

Oct.,  1887.]  TELEPHONE  CASES.  815 

Argument  of  counsel. 

The  contention  of  the  complainants  begins  with  a  con- 
founding of  patented  methods,  and  results  in  monopolizing  a 
law  of  nature.   . 

Sound,  considered  in  the  physical  sense,  is  a  particular 
vibratory  motion  in  ordinary  matter. 

When  sound  comes  to  be  appreciated  physiologically^  the 
ear  recognizes  in  it  a  variety  of  things. 

First,  it  recognizes  pitch ;  the  sounds  may  be  high  or  low. 
Second,  the  sounds  may  be  loud  or  soft.  Third,  they  may 
be  of  an  infinite  variety.  These  diflferences  arise  from  dif- 
ferences in  (1)  the  extent,  (2)  the  number,  (8)  the  character 
of  vibrations  made  by  the  air  particle  in  obedience  to  the 
sound-producing  cause ;  that  is,  whether  they  be  of  pendular 
or  irregular  form. 

The  pitch  of  the  sound  will  depend  solely  upon  the  number 
of  vibrations  which  the  air  particle  makes  to  and  fro  in  it 
given  time. 

The  loudness  or  intensity  of  the  sound  will  be  determined 
by  the  extent  (called  amplitude)  of  the  vibration. 

Quality^  or  timdrey  is  the  third  effect  by  which  the  ear  per- 
ceives the  difference  between  different  sounding  bodies. 
This  sensation  is  hypothetically  imputed  by  physicists  to  the 
manner  in  which  the  compounded  vibrations  have  been  per- 
formed. 

Reis  curves  of  three  and  four  tones  sounded  simultaneously y 
and  the  combination  or  resultant  curve  in  each  case, 

Helmholtz,  Sensations  of  Tone,  second  English  edition,  by 
Alex.  J.  Ellis,  London,  1885,  p.  19,  says: 

"  On  inquiring  to  what  external  physical  difference  in  the 
waves  of  sound  the  different  qualities  of  tone  correspond,  we 
must  remember  that  the  amplitude  of  the  vibration  deter- 
mines the  force  or  loudness,  and  the  period  of  vibration,  the 
pitch.  Quality  of  tone  can,  therefore,  depend  upon  neither 
of  these. 

"  The  only  possible  hypothesis,  therefore,  is  that  the  qual- 
ity of  tone  should  depend  upon  the  manner  in  which  the 
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motion  is  performed  within  the  period  of  each  single  vibra- 
tion." 

Upon  this  hypothesis  rests,  therefore,  the  assumption  at 
present  universally  made  and  accepted  in  the  scientific  world 
for  purposes  of  scientific  reasoning,  that  the  quality  or  timbre 
of  sound,  or  that  which  enables  distinction  betiyeen  different 
sound-producing  causes  to  be  recognized  by  the  ear,  arises 
from,  is  dependent  upon,  and  truly  represents,  certain  as- 
sumed or  postulated  eccentricities  of  conduct  by  the  air  par- 
ticle while  engaged  in  performing  a  certain  number  of 
journeys,  of  a  certain  length,  within  a  certain  time.  Upon 
this  Mr.  Bell  forms  a  similar  hypothesis  as  to  electrical  action, 
and  draws  a  conclusion  that  the  electrical  current  undulates. 
And  this  conclusion — ^built  up,  hypothesis  upon  hypothesis — 
he  has  patented. 

When  more  than  one  simultaneous  tone  or  sound  acts  upon 
an  air  particle  it  produces  a  compromise  in  the  vibration.  Thts 
is  called  a  resultant  vibration,  and  is  the  algebraical  equivalent 
of  all  the  others.  Mathematicians  represent  it,  as  well  as  the 
movement  of  the  vibrations  which  compose  it,  by  curves. 

Quality  is  that  peculiarity  in  sound  which  allows  us  to 
distinguish  between  sounds  of  the  same  pitch  and  the  same 
intensity.  Thus  the  sound  produced  by  the  flute  and  clario- 
net are  at  once  distinguishable. 

A  simple  sound  is  one  which  generates  an  air  particle  mo- 
tion of  strictly  pendular  vibration. 

The  following  is  a  graphical  representation  of  the  vibra- 
tion due  to  a  simple  sound : 
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Wienever  a  sound  is  composed  of  more  than  one  tone  it 
begins  to  Vave  quality.  The  expression  of  that  qualitj  is  in 
the  form. 

COHPOUSD   TOKBS. 

When  several  fundamental  tones  with  their  related  har- 
monics are  aiuultaneously  soanded,  we  have  what  is  called  a 
"  chord  "  in  m^iaJc.  The  increased  complexity  resulting  from 
such  simuItanooQ^ly  sounding  tones  makes  the  quality  of  the 
compound  sound  more  marked  than  the  quality  of  any  sim- 
ple fundamental  tone 

The  following  plate  of  curves,  known  as  Mayer's  Har- 
monic Curves,  repreaurt  at  a  fr  the  separate  corves  of  six 
simple  sound-waves,  heii;g  the  sound-waves  of  a  fundamental 
and  its  overtones.      The  motion  which  an  air  particle  will 
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^actually  tak«  up  under  these  differing  influences  id  repre- 
sented by  what  is  called  the  "  resultant  curve,"  shown  in  the 
same  plate  at  e  d. 

The  most  complex  and  variable  of  all  sounds  is  that  of 
rarticulate  speech.  Articulate  speech  is  a  combination  of 
•vowels  and  consonants  following  each  other  in  a  certain  order 
■or  system  prescribed  by  the  law  of  language. 

Speech  consists,  in  the  first  place,  of  the  emission  of  sounds 
having  different  characters,  peculiar  timbre,  to  wit,  vowels, 
The  second  element  of  human  speech  consists  of  consonants, 
which  are  not  persistent  tones,  but  modes  of  beginning  or 
finishing  the  vowel  tones  by  a  sort  of  explosion ;  that  is,  by 
a  movement  of  the  air  comprising  at  the  most  a  very  small 
immber  of  vibrations,  of  different  form  from  those  of  the 
vowels  w^hich  they  modify.  When  a  consonant  begins  a 
word,  such  explosion  precedes  the  musical  sound  of  the  vowel 
and  ceases  as  soon  as  the  vowel  sound  has  taken  place,  as  in 
ba,  be,  bi,  etc. ;  or,  it  terminates  the  vowel  sound  by  a  final 
motion  of  the  lips,  as  in  ab,  at,  ar,  etc.  The  consonants  in 
no  way  depend  upon  or  are  affected  by  the  pitch  of  the  vowel 
sound  which  they  introduce  and  terminate. 

The  method  by  which  each  kind  of  sound  will  be  trans- 
mitted telegraphically^  will  be  "  causing  electrical "  variations, 
oscillations  or  "  undulations,  similar  in  form  to  the  vibrations 
of  the  air  accompanying  the  sounds." 

The  curves  due  to  certain  articulate  sound  vibrations  are 
shown  by  the  well-known  "  Brown-University  Curve "  of 
Professor  Blake. 

Any  variable  resistance  instrument,  in  transmitting  tel- 
egraphically a  simple  sound  composed  of  a  fundamental  and 
its  overtones,  or,  simultaneous  musical  tones  with  their  re- 
spective overtones,  will  necessarily  operate  by  the  same  pro- 
cess or  method  as  the  same  or  another  instrument,  when  trans- 
mitting telegraphically  the  higher  complexities  of  human 
speech.  This  method  will  necessarily  be  that  which  has 
been  patented  by  Mr.  Bell  under  the  terms  "  by  causing  elee- 


The  oitstions  above,  andtberefersuoestoIleiBinBtni- 
tneDtfl,  have  been  made  at  this  place  in  advance  of  any 
description  of  those  instrnments,  in  ordet  to  sustain 
the  general  propoaitioD,  which  is  now  made: 
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trical  undulations  similar  in  form  to  the  vibrations  of  the  air 
accompanying  the  sounds,"  whether  the  hypothesis  expressed 
and  patented  in  those  terms  be  correct  or  not.  Between 
these  different  uses  and  the  operations  required  to  accomplish 
each,  will  be  found  no  new  law,  and  no  new  art,  but  only 
degrees  of  mechanical  adaptation  or  development  in  apparatus. 
Reis  and  Bourseul  possessed  knowledge  that  the  transmis- 
sion or  reproduction  of  any  sound,  simple  or  compound,  in  or 
through  any  of  the  media  to  which  nature  has  given  capacity  to 
transmit  sound  vibrations^  must  be  by  means  of  vibrations 
similar  in  amplitude,  rate  and  form  to  the  vibrations  imme- 
diately accompanying  the  sound ;  and  this,  too,  whether  the 
vibrations  be  to-and-fro  motions  of  matter,  or  plus  (+)  and 
minus  ( — )  changes  in  the  strength  of  an  electric  current ;  and 
whether  the  energy  of  the  air-waves  themselves  is  the  actu- 
ating cause  (thus  in  a  sense  propagating  itself),  or  is  imitated 
by  some  other  mechanical  action. 

The  knowledge  of  this  law  is  claimed  to  have  been  given 
to  the  world  by  Mr.  Bell ;  and  that  erroneous  idea  is  the  sole 
foundation  for  the  broad  patent  claim  under  which  the  rest 
of  the  world  has  heretofore  been  excluded  from  practicing  an 
art,  all  the  principles  and  conditions  of  which  were  known 
and  published  to  the  world  before  the  year  1864,  and  the  com- 
plete commercial  realization  of  which  awaited  only  a  good 
mechanic  to  make  a  suitable  apparatus,  and  a  Boston  syndi- 
■cate  to  give  it  a  favorable  introduction  to  the  world. 

In  1854-64,  the  state  of  knowledge  in  acoustics,  electricity 
and  magnetism  included  certain  fundamental  laws. 

IN   ACOUSTICS. 

1.  That  sounds  are  propagated  by  vibrations  of  matter. 

2.  That  the  loudness  of  any  sound  is  determined  by  the 
amplitude  of  the  vibration,  or  the  distance  through  which 
the  air  particle  moves  to  and  fro. 

3.  That  the  pitch  of  a  sound  is  determined  by  the  number 
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of  times  ia  which  an  air  particle  will  traverse  this  amplitude 
in  a  given  time. 

4.  That  simple  sounds  give  simple  periodic  and  regular 
vibrations. 

5.  That  all  sounds  are  compound  whose  vibrations  are  the 
result  of  simultaneous  action  of  several  simple  tones,  whether 
resulting  from  one  or  from  a  number  of  sounding  bodies. 

6.  That  "quality"  pertains  to  and  is  predicable  of  all 
compound  sounds — of  which  articulate  speech  is  one  class ;. 
and  that  the  air  particle,  in  obeying  the  impulses  of  the  com- 
pound-sound-producing causes,  no  longer  makes  the  motion 
due  to  any  one  of  them,  but  another  motion,  which  is  a  com- 
promise upon,  and  the  algebraic  sum  of  all  their  varying  and 
perhaps  conflicting  impulses. 

7.  That  quality  is  expressed  and  represented  by  something 
in  the  manner  in  which  the  vibration  is  made,  different  from 
the  amplitude  and  rate,  but  included  within  the  amplitude. 

8.  That  air  vibrations  can  be  taken  up  and  reproduced  by 
a  plate  or  diaphragm. 

IN  ELECTRICITY   AND  MAGNETISM. 

As  will  appear  by  the  references  to  the  writings  of  Bour- 
seul  and  Beis,  it  was  also  known  before  1864,  and  substan- 
tially published  to  the  world : 

9.  That  plate  or  membrane  vibrations,  derived  from  air 
vibrations  can  be  made  to  produce  in  a  conductor  electrical 
changes  corresponding  to  the  air  vibrations. 

10.  That  by  the  use  of  an  electro-magnet  and  a  second 
plate,  the  electrical  vibration  can  produce  another  air  vibra- 
tion in  another  place  corresponding  to  that  which  accom- 
panied the  original  sound ;  or,  in  other  words,  that  vocal 
and  other  sounds  can  be  transmitted  "  telegraphically,  by 
causing  electrical  undulations  similar  in  form  to  the  vibra- 
tions of  the  air  accompanying  the  sounds."  (Bell's  5th 
claim.) 
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11.  That  apparatus  capable  to  perform  this  work  was 
devised,  publicly  used',  and  descriptions  thereof,  sufficient 
in  law  to  establish  an  anticipation,  were  made  prior  to  the 
year  1874,  when  Bell  claims  to  have  conceived  the  idea  of 
his  magneto  telephone. 

With  these  observations  upon  the  state  of  knowledge  and 
the  arts  before  1861,  we  may  next  give  attention  to. 

First,  conception  of  the  art  of  transmitting  speech  by  elec- 
tricity. 

The  first  published  conception  of  any  plan  by  which  speech 
might  be  transmitted  over  an  electric  conductor  and  repro- 
duced occurs  in  ^^  L^ Illustration  Journal  Universel^^^  Paris, 
1854,  in  a  communication  by  Charles  Bourseul,  in  which  he 
says: 

"  I  have  asked  myself,  for  example,  if  the  spoken  word 
itself  could  not  be  transmitted  by  electricity  ;  in  a  word,  if 
what  was  spoken  in  Vienna  may  not  be  heard  in  Paris? 
The  thing  is  practicable  in  this  way : 

"  We  know  that  the  sounds  are  made  by  vibrations,  and 
are  made  sensible  to  the  ear  by  the  same  vibrations,  which 
are  reproduced  by  the  intervening  medium.  "  *  *  * 

"  Syllables  can  only  reproduce  upon  the  sense  of  hearing 
the  vibrations  of  the  intervening  medium.  Reproduce  pre- 
cisely these  vibrations,  and  you  will  reproduce  precisely 
these  syllables.  *  ♦  *  I  have  made  some  experiments  in  this 
direction.  They  are  delicate  and  demand  time  and  patience, 
but  the  approximations  obtained  promise  a  favorable  result." 

In  this  paper,  unpreceded  by  publication  in  any  scientific 
or  other  work,  or  by  any  discovery  or  suggestion,  Charles 
Bourseul  suggested  not  only  an  apparatus  applicable  for  the 
conveyance  of  sounds,  but  a  principle  of  operation  which 
constitutes  a  necessary  condition  of  the  telegraphic  transmis- 
sion of  speech. 

Both  he  and,  afterwards.  Bell  had  in  view  the  repro- 
duction, by  means  of  the  electric  current,  of  the  vibrations 
which  cause  the  sensation  of  sound. 
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The  followitig  is  an  ideal  suggestion  of  Boarseul's  plan 
without  working  parts: 


Bourseul  had  expressly  in  view  the  reproduction  of  such 
flpecific  Bounds  as  constituted  articulate  speech.  He  declared 
that  spoken  syllables  could  have  their  due  and  desired  effect, 
only  when  the  vibrations  of  the  entire  intervening  media 
were  substantially  like  the  vibrations  accompanying  the 
spoken  syllable. 

The  subject  under  discussion  was  the  doing  this  with  an 
electric  current  and  wire.  That  a  transmutation  of  mechan- 
ical into  electrical  forms  of  action  and  back  again  would 
happen,  was,  therefore,  a  fundamental  condition  of  every 
argument  and  statement. 

In  other  words,  it  was  recognized  and  announced  aa  a  law, 
that  the  syllables  could  not  produce  their  eft'ect  unless  their 
vibrations  were  reproduced-  throughout  aU  the  intervening 
inedta,  including,  of  course,  the  electrical  conductor  and  cur- 
xent. 

The  telephone  of  to-day  could  not  be  better  described  than, 
in  the  terms  of  Bourseul,  as  an  instrument  by  means  of  which 
spoken  syllaUes  can  reproduce,  through  correspondent  vibrations 
of  various  intervening  inedia,  s  distant  effect  upon  the  sense  of 
hearing,  equivalent  to  themselves. 

It  is  of  no  practical  or  legal  consequence  that  Beis  was 
mistaken  in  his  theory  of  the  operation  of  his  apparatus.  It 
is  sufficient  that  ha  gave  such  description  thereof  as  would 
enable  one  skilled  in  the  art  to  accomplish  the  result  pointed 
out — ^that  of  transmitting  speech. 
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Tread  well  v.  Parrot,  3  Fish.  Pat  Cas.  124;  Hamilton  r. 
Ives,  6  Fish.  Pat.  Ca«.  244,258;  S.  G.  92  U.  S.  426  [10  Am. 
A  Eng.  405]. 

In  1861  Reis  says :  **  With  the  above  principles  as  a  found- 
ation, I  have  succeeded  in  constructing  an  apparatus  with 
which  I  am  enabled  to  reproduce  the  sounds  of  various 
instruments,  and  even  to  a  certain  degree  the  human  voice." 

Reis  and  Bourseul  Publications,  p.  15. 

Reis's  telephone  was  sufficiently  operative,  according  to 
the  statement  in  the  Legat  and  Reis  papers,  and  the  proofs 
in  the  case,  to  have  sustained  a  patent,  and  to  anticipate  a 
subsequent  invention. 

Pickering  v.  McCullough,  104  U.  S.  819  [18  Am.  &  Eng. 
238].    Woodman  v.  Stimpson,  8  Fish.  Pat.  Cas.  98. 

If  Reis  and  Legat,  with  Bourseul,  had  in  1864  applied  for 
3,  United  States  patent  with  broad  claims  for  the  art  of  trans- 
mitting vocal  and  other  sounds  telegraphically  by  electricity, 
in  the  manner  and  with  the  apparatus  shown  in  the  Reis- 
Legat  paper,  can  it  be  doubted  that  they  would  have  obtained 
it?  Or  that  Bell,  coming  after  them,  would  have  obtained 
more  than  a  patent  limited  to  his  magneto  apparatus  and 
method  ? 

Had  they  taken  out  such  a  broad  patent  for  the  discovery 
of  the  "art"  of  "transmitting,"  etc.,  "vocal  and  other 
sounds,"  can  it  be  supposed  that  any  errors  of  opinion  as  to 
the  automatic  or  natural  function  of  the  machine  would  have 
impaired  the  validity  of  the  patent  ? 

Saint  Louis  Stamping  Co.  v.  Quinby,  4  Ban.  &  Ard.  192. 

The  microphone  consists,  physically,  of  two  electrodes 
placed  normally  in  contact,  with  a  slight  pressure,  and  form- 
ing part  of  a  circuit  supplied  with  a  current  from  a  battery. 
The  principle  of  the  microphone  is  the  principle  of  a  loose 
joint. 

The  following  outline  of  the  operative  parts  of  the  princi- 
pal variable  resistance  transmitters  may  be  referred  to  : 

The  modem  receiver,  by  its  perfection,  likewise  reveals 
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the  perfection  of  the  ancient  Reis  transmitter.  That  trans- 
mitter crossed  with  a  good  receiver  always  produces  speech. 

The  microphone  transmitter  originated  in  two  places :  in 
Germany,  at  the  hands  of  S>eis,  and  in  England,  at  the  hands 
of  Professor  Hughes. 

We  have  here  pictures  of  the  Reis-Legat  instruments. 

1.  The  tone  transmitter  consists  of  a  conical  tube,  about 
fifteen  centimetres  in  length,  having  a  front  opening  of  about 
ten  centimetres,  and  a  rear  opening  of  about  four  centimetres. 

2.  The  narrow  end  of  the  conical  tube  is  covered  with  a 
collodion  membrane. 

3.  A  curved  lever  c  dia  suspended  in  such  a  way,  that  one 
end  of  the  lever  rests  on  the  collodion  membrane,  and  the 
other  rests  against  the  spring  ^,  and  is  to  be ''  kept  in  electrical 
connection  "  with  the  metallic  conductor. 

4.  The  proper  lengths  of  the  respective  arms  of  the  lever 
c  e  and  e  d  are  not  given,  but  it  is  said  that  they  are  to  be 
regulated  by  the  laws  of  the  lever. 

5.  The  object  to  be  attained  is  named.  It  is  "  in  order 
that  the  least  motion  at  c  "  (the  membrane)  "  may  operate 
with  greatest  effect  at  rf  "  (contact-point). 

6.  "  It  is  also  desirable  that  the  lever  itself  be  made  as 
light  as  possible  that  it  may  follow  the  movements  of  the 
membrane."  "  Any  inaccuracy  in  the  operation  of  the  lever 
c  d  in  this  respect,  will  produce  false  tones  at  the  receiving 
station." 

7.  When  in  a  state  of  rest,  the  contact  at  cZ  </  is  closed,  and 
a  delicate  spring  n  maintains  the  lever  in  this  position.  With 
slight  changes  in  construction,  the  Reis-Legat  instruments 
will  successfully  transmit  speech. 

The  proofs  concerning  the  Reis  instruments  may  be  summed 
up  as  follows : 

1.  Any  instrument  capable  to  transmit  tones  having  qual- 
ity, is  theoretically  capable  to  transmit  articulate  speech. 

2.  The  Reis  instruments  are  capable  to  transmit  tones 
having  quality ;  to  wit,  musical  tones  of  the  voice,  tones  of 
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various  musical  instruments,  and  chords  consisting  of  two  or 
more  simultaneously  sounded  notes. 

8.  The  !Reis  instruments  were  devised  for  the  transmission 
of  articulate  speech. 

4.  The  Reis  instruments  did  transmit  words  and  sentences 
in  the  hands  of  Reis  and  of  others  in  his  time. 

5.  The  Reis  'instruments  will  now,  using  his  transmitter 
and  receiver  together,  "  talk,"  though  with  uncertainty. 

6.  The  Reis  transmitter  will  transmit  clearly  and  well, 
when  united  to  a  good  receiver,  such  as  the  McDonough,  or 
Bell  magneto  receiver. 

7.  The  Reis  apparatus  entire  will  "  talk  "  well,  when  modi- 
fied in  mechanical  construction,  without  the  addition  of  any 
element  not  already  there. 

8.  Whenever  and  wherever  the  Reis  instrument  has  talked, 
or  can  be  made  to  talk,  it  avails  of  a  natural  method  being 
the  same  which  Mr.  Bell  has,  under  a  name  and  description, 
the  fitness  of  which  appears  as  yet  incapable  of  verification, 
claimed  and  patented. 

Upon  this  state  of  facts,  concerning  the  art  of  transmitting 
speech,  before  1874,  it  becomes  material  to  inquire:  When 
is  an  art  discovered  ? 

To  conceive  that  a  new  thing  can  be  done ;  to  indicate  in 
a  correct,  though  general  way,  the  laws  of  nature  which 
must  be  availed  of;  to  create  suitable  apparatus — ^although 
suitable  only  in  a  limited  degree ;  to  use  the  apparatus,  and 
succeed  in  the  avowed  purpose — though  only  in  a  limited 
degree ;  to  publish  the  result  with  sufficient  specification  to 
reveal  the  whole  purpose,  and  put  the  world  fairly  upon 
further  inquiry, — ^appears  to  take  the  doing  of  that  special 
thing  out  of  the  category  of  the  undiscovered  arts. 

From  that  stage,  in  the  development  of  that  art,  it  would 
seem  that  invention  and  discovery  must  be  deemed  limited 
(by  the  state  of  the  art)  to  the  improvement  and  perfecting 
of  old,  or  the  invention  of  new  modes  and  mechanism. 

This  difference  between  the  discovery  of  an  art,  and  the 
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perfected  practice  thereof,  is  what  the  Court  is  called  on  in 
this  case  to  clearly  distinguish. 

Bourseul  had,  in  1854,  by  pure  force  of  reason,  predicated 
the  capacity  of  electricity  to  transmit  speech ;  had  formulated 
a  general  expression  of  the  law  of  such  transmission,  which 
is  now  found  to  include  and  be  harmonious  with  all  the  par- 
ticulars of  our  present  state  of  knowledge ;  and  had  suggested 
an  apparatus. 

Reis  had  in  1861  pursued  the  law  of  acoustical  action  and 
effects  to  a  fuller  extent;  had  made  an  electrical  machine; 
had  challenged  and  solicited  nature  to  act  within  the  elec- 
trical and  hidden  part  of  the  operation  (according  to  her 
own  laws  whatever  they  might  be) ;  had  received  a  favorable^ 
though  grudging  and  capricious  response ;  and  had  published 
to  the  world  that:  "With  the  above  principles  as  a  founda- 
tion, I  have  succeeded  in  constructing  an  apparatus  with 
which  I  am  enabled  to  reproduce  the  tones  of  various  instru- 
ments, and  even  to  a  certain  extent  the  human  voice." 

From  this  time  it  was  not  open  to  Mr.  BeU  to  discover  speech 
transmission  as  a  new  art 

The  5th  claim  is  a  claim  for  the  electrical  transmission  of 
speech  under  theform  of  a  description  of  how  nature  does  it. 

This  may  be  likened  to  a  claim  for  raising  wheat  by  the 
germination  of  the  seed  of  the  plant,  leaving  mankind  free 
to  produce  wheat  by  all  other  methods. 

In  fact,  what  Mr.  Bell  has  discovered  is,  not  that  electrical 
undulations  mn,  but  that  they  rfo,  transmit  sounds  by  con- 
forming themselves  to  the  characteristics  of  the  energy 
which  creates  the  sound,  and  that  they  will  do  this  in  no 
other  way.     This  is  a  scientific  fact. 

Thus  considered  he  has  been  able  to  monopolize  a  natural 
force  and  patent  a  scientific  fact. 

Considering  that  the  process  rests  upon  the  existence  of 
electrical  undulations  which  are  similar  in  form,  etc.,  it  is 
now  and  without  argument,  at  this  place,  submitted  that  no 
one  of  the  famous  process  cases  has  decided  anything  which 
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will  justify  a  patent  upon  a  process  or  condition,  the  exist- 
ence of  which  is  incapable  of  proof. 

That  speech  cannot  be  transmitted  when  the  current  is 
not  continuous  is  not  proved. 

That  undulations  in  continuous  electric  currents  occur 
when  speech  is  transmitted  is  also  not  proved. 

Proof  thus  qualified  and  doubted  is  not  adequate  to  sup- 
port a  judicial  judgment  (afiecting  important  property 
rights),  that  the  electric  current  used  in  a  microphonic  tele- 
phone transmitter  is  either  continuous  or  undulatory. 

Previous  ti)  1867  Doctor  Horace  S.  "Wright,  of  Edinburgh^ 
Scotland,  used  an  induction-coil  as  an  adjunct  to  a  sound- 
transmitting  apparatus  in  connection  with  a  Reis  transmitter* 

A  "Wright  condenser  will  transform  electrical  variations,, 
or  undulations,  similar  in  form  to  the  sound-waves,  into  cor- 
responding sonorous  vibrations,  and  thereby  produce  sounds 
and  articulate  speech. 

Dr.  Van  der  Weydo  at  an  early  date  constructed  a  number 
of  instruments,  which  he  exhibited  at  a  meeting  of  the 
Polytechnic  Club  of  the  American  Institute,  in  Cooper 
Union,  January  7, 1869.  On  that  occasion  the  experiments 
were  confined  to  the  reproduction  of  the  human  voice. 

Thus  we  have  the  modem  microphone  in  actual  use  in  this 
country,  according  to  the  modern  method,  long  prior  to  the 
Bell  patent  and  to  any  pretense  of  Bell's  invention  or  con- 
ception. 

On  the  8th  day  of  April,  1870,  British  letters  patent  were 
granted  to  Varley.  The  Varley  condenser,  constructed  as  in 
Mr,  Varley' s  patent^  is  capable  of  reproducing  speech. 

His  undulations  are  just  what  Bell's  are,  since  they  will 
transmit  speech. 

There  is  no  substantial  difterence  between  an  undulatory 
current,  such  as  produced  by  the  apparatus  of  Mr.  Varley, 
and  an  undulatory  current  created  or  generated  by  an  appa- 
ratus constructed  in  accordance  with  Fig.  7  of  said  Bell 
patent. 
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The  art  of  creating  such  undulations  is  one  generic  art ; 
which  in  its  specific  branches  demands  no  new  principle,  but 
only  greater  mechanical  adaptation. 

The  instruments  constructed  by  Mr.  James  W.  McDonough 
and  used  by  him  in  the  year  1876^  for  the  transmission  and  re- 
production of  articulate  speech j  contained  all  the  vital  and  essential 
elements  of  the  telephonic  apparatus  now  in  commercial  use. 

Prior  to  Bell,  McDonough  constructed  an  apparatus  capa- 
ble of  transmitting  and  reproducing  articulate  speech^  and  set 
forth  in  his  application  for  letters  patent,  that  that  was  the 
object  of  his  invention. 

In  the  winter  of  1866  and  1867,  Elisha  Gray  constructed 
an  instrument  for  transmitting  tones.  Apparatus  shown 
and  described  in  British  letters  patent,  No.  2646,  dated  July 
29,1874. 

The  apparatus  shown  in  Fig.  4  of  Gray's  British  patent 
contains  a  common  or  universal  receiver  capable  of  respond- 
ing to  all  kinds  of  tones,  and  consequently  of  reproducing 
articulate  speech.  This  receiver  is  essentially  a  Magneto  Tele- 
phone. 

Gray's  American  patents  166,095  and  166,096,  dated  July 
27, 1875,  described  a  method  of  producing  electrical  vibra- 
tions in  a  closed  circuit  and  reproducing  them  upon  a  common 
or  universal  receiver. 

Professor  Geo.  F.  Barker,  an  eminent  physician,  says: 
"  Gray,  therefore,  seems  to  have  been  the  first  to  formulate 
distinctly  the  conditions  necessary  to  transmit  the  form  of  the 
sound-wave  electrically  through  a  wire^  and  to  devise  a  practical 
manner  of  accomplishing  it.'^ 

Gray's  invention  anticipated  Bell's  first  patent.  Bell's 
patent  is  for  a  multiple  telegraph  or  for  a  singing  telegraph 
or  telephone  for  multiple  telegraph. 

If,  however,  it  can  be  claimed  that  the  first  patent  is  a 
patent  for  anything  beyond  the  multiple  telegraph,  we  sub- 
mit that  it  cannot  be  construed  as  a  patent  for  anything  but 
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a  magneto-electric  telephone,  and  that  the  ^^ method^'  of  the 
5th  claim  is  the  method  of  a  magneto-electric  telephone*. 

If  the  claim  is  given  the  broad  construction  asked  for  it 
by  the  complainant,  it  would  be  void,  as  a  patent  for  a  theory. 

There  is  another  aspect  of  this  patent,  pursuant  to  which 
we  submit  it  must  be  held  void  as  a  patent  for  the  new  art 
or  process  of  transmitting  speech.  That  art  or  process  is 
not  described  in  the  patent. 

InWakemant?.  Corcoran,  L.  11.13  Ch.  Di v.  65,  the  familiar 
rule  of  law  is  stated  that  "  the  specification  of  a  patent  is 
bad  if  a  skilled  mechanic  would  not,  without  performing  a 
series  of  experiments,  be  able  to  construct  the  machine  from 
the  description."  And  on  page  72,  Justice  Fry  says :  "  The 
patentee  must  state  not  merely  the  problem  which  is  to  be 
solved,  but  the  mode  of  solving  it." 

Tyler  v.  Boston,  7  Wall.  827  [8  Am.  &  Eng.  1] ;  Wood  v. 
Underbill,  5  How.  1  [4  Am.  &  Eng.  551J. 

In  the  case  of  Downton  v.  Yaeger  Milling  Co.,  1  Mc- 
Crary,  80,  31,  affd.  108  U.  S.  466  [14  Am.  &  Eng.  513],  the 
Court  says : 

"On  the  other  hand,  irrespective  of  the  question  of  estop- 
pel, if  the  patent  is  for  a  process  to  be  effected  without  any 
known  means  of  accomplishing  the  result,  but  requiring  in- 
ventive faculty,  whereby  rolls  to  accomplish  the  purposes 
and  their  modes  of  operation  were  to  be  determined  by  new 
inventions  or  discoveries,  then  the  patent  does  not  furnish  to 
any  one,  as  then  skilled  in  the  art,  means  whereby  the  bene- 
ficial end  could  be  accomplished.  "No  one  in  the  then  exist- 
ing state  of  the  art  could,  by  the  use  of  any  rolls  known,  or 
by  any  modes  of  operating  the  same,  have  effected  the  de- 
signed end ;  consequently,  to  uphold  this  patent  for  a  pro- 
cess, which  would  have  been  ineffective  without  some 
inventions  thereafter  had,  would  be  to  block  the  path  to  all 
future  progress  in  the  art  of  milling." 

Defendant's  instrument  is  called  a  microphone,  an  inven- 
tion of  the  highest  character.      Professor  Bell,  in  the  Preece 
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discussion,  says :  "  No  one  can  more  heartily  congratulate 
Professor  Hughes  upon  his  great  discovery  that  I  do,"  This 
Court  regarded  discovery  as  the  basis  of  and  antedating  a 
process. 

Corning  v.  Burden,  15  How.  252  [6  Am.  &  Eng.  69]. 

The  decree  is  also  erroneous  in  that  it  finds  that  the  de- 
fendant infringed  the  6th,  7th  and  8th  claims  of  patent  No. 
186,787.  That  patent  is  not  for  an  invention.  It  is  not  for 
a  combination. 

We  submit  that,  in  view  of  the  state  of  the  art,  BelFs 
patent,  No,  174,465,  must  be  limited,  either — 

1.  As  a  patent  for  a  multiple  telegraph,  or  a  musical  tele- 
phone, or, 

2.  As  a  patent  for  the  magneto  method  of  transmitting- 
sounds  by  the  energy  of  air-waves  and  electricity. 

That  in  either  case  the  5th  claim  is  not  infringed  by  the 
method  or  apparatus  used  by  the  defendants. 

That  neither  the  5th,  6th,  7th  or  8th  claims  of  the  patent, 
No.  186,787,  are  infringed  by  the  receiver  used  by  the  de- 
fendants. 

That  the  judgment  of  the  Court  below  should  be  reversed, 
and  the  cause  remanded  to  the  Court  below,  with  instructions- 
to  dismiss  the  bill,  with  costs. 

Messrs.  George  F.  Edmunds,  Don  M.  Dickinson,  Charlbs^ 
P.  Crosby,  Lysander  Hill,  T.  S.  E.  Dixon,  Henry  C.  An- 
drews and  Melville  Church  for  the  People's  Telephone 
Company  (Drawbaugh  case),  and  the  Overland  Telephone 
Company: 

From  Bell's  sworn  preliminary  statement  in  the  "Speak- 
ing Telephone  Interferences  "  (Complainant's  Record,  p.  1695) 
the  following  facts  clearly  appear,  viz. : 

That  prior  to  the  summer  of  1874  Bell  had  formed  no  con- 
ception of  any  means  for  the  transmission  of  speech.  In  the 
summer  of  1874,  stimulated  by  Helmholtz's  experiments  in 
the  electrical  transmission  of  vowel  sounds  by  means  of  a 
series  of  tuning  forks  of  different  pitch,  Bell  conceived  the 
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possibility  of  accomplishing  "  the  same  results  "  by  substi- 
tuting a  series  of  vibrating  reed  armatures  in  place  of  Helm- 
holtz's  tuning  forks.  But  he  never,  then  or  at  any  subsequent 
time,  made  or  attempted  to  make  or  test  such  apparatus. 

In  the  summer  or  fall  of  1874,  he  also  formed  an  inchoate 
mental  conception  of  the  possible  production  of  a  similar  re- 
sult by  means  of  a  "  membrane  similar  in  shape  and  structure 
to  that  in  the  human  ear,"  but,  although  he  spoke  of  the 
plan  to  Dr.  Blake  in  October,  1874,  he  did  not  devise  any 
method  of  combining  the  membrane  with  an  armature,  or 
attempt  to  construct  any  apparatus  upon  the  plan. 

In  March,  1875,  he  explained  his  "  harp  apparatus  "  to 
Professor  Henry,  and  it  was  of  this  apparatus,  and  not  of  the 
membrane  apparatus,  that  Professor  Henry  spoke  as  con- 
taining "  the  germ  of  a  great  invention." 

About  May  4, 1875,  he  made  an  experiment  to  test  the 
transmission  of  an  electric  current  through  piano  strings  in 
vibration.    The  experiment  was  a  failure. 

On  June  2, 1875,  Bell  accidently  discovered  that  with  two 
multiple-telegraph  instruments,  arranged  in  circuit  as  shown 
in  Fig.  5  of  his  subsequent  patent  of  March  7, 1876,  he  could,, 
upon  plucking  one  of  the  reeds  with  his  finger,  hear  an  aud- 
ible response  from  the  other,  of  the  same  pitch  as  the  nornial 
pitch  of  the  transmitting  reed,  and  with  something  of  the 
timbre  of  that  reed. 

Thereupon  Bell,  for  the  first  time  in  his  life,  conceived  the 
practical  possibility  of  transmitting  articulate  speech  by  a 
membrane  instrument,  and  set  about  to  construct  one. 

One  was  completed  on  July  1, 1875,  and  another  a  few 
days  after,  and  with  these  two  instruments  Bell  and  Watson, 
experimented  in  July,  and,  at  the  end  of  that  month,  discon- 
tinued their  experiments  without  having  heard  a  word  of 
speech  through  the  device,  and  even  without  Bell's  having 
been  able  to  hear  a  sound. 

No  further  experiments  were  made  till  March  10, 187G, 
after  the  date  of  the  first  patent  here  in  suit ;  but  then  the 
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experiments  were  resumed,  not  with  the  instruments  of  July, 

1875,  but  with  a  liquid  transmitter  and  one  of  the  old  mul- 
tiple-telegraph instruments  as  a  receiver,  and  then,  for  the 
first  time  was  obtained,  to  use  Bell's  words,  ^HnteUigibU  ar- 
ticulation.^^ 

Prior  to  June  2, 1875,  Mr.  Bell  never  made  a  telephone 
instrument  or  experiment,  his  work  being  confined  exclu- 
sively to  his  multiple  and  autograph  telegraph  inventions, 
and  to  his  professional  work  as  a  teacher  of  the  deaf. 

Bell  obtained  his  first  reproduction  of  speech  electrically 
through  Gray's  liquid  transmitter,  on  March  10, 1876,  a  few 
days  after  he  had  Acquired  knowledge  of  Gray's  caveat  at 
Washington. 

Bell  had  never  made,  nor  attempted  to  make,  such  a  trans- 
mitter until  after  he  had  knowledge  of  Gray's  caveat. 

AH  of  Bell's  telephonic  apparatus  and  experiments,  prior 
to  his  knowledge  of  Gray's  caveat,  were  magneto-electric  ap- 
paratus and  experiments. 

After  getting  speech  through  Gray's  liquid  transmitter, 
on  March  10,  1876,  he  immediately  resumed  experiments 
with  his  magneto-electric  current  and  apparatus  for  speech 
transmission,  but  reconstructed  the  apparatus,  and  in  April 
got  speech  through  it. 

This  reconstruction  apparatus  was  not  like  his  apparatus 
of  July,  1875,  but  was  exaetly  like  the  receivers  shown  in 
Gray's  caveat. 

After  the  demonstration  of  electric  speech  on  March  10, 

1876,  it  was  too  late  to  amend  or  change  the  patent,  which 
had  been  issued  three  days  before.  But  it  was  not  too  late 
to  amend  the  application  so  as  to  broaden  its  possible  con- 
struction. 

A  more  startling  fact  appears  in  the  record,  to  wit:  that 
Pollock  &  Bailey,  Mr.  Bell's  attorneys,  had  an  .underground 
railroad  in  operation  between  their  office  and  Examiner 
Wilbur's  room  in  the  Patent  Office,  by  which  they  were 
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enabled  to  have  unlawful  and  guilty  knowledge  of  Gray's 
papers  as  soon  as  they  were  filed  in  the  Patent  Office. 

There  is  indubitable  evidence  that  an  important  invention, 
and  a  claim  therefor,  were  bodily  interpolated  into  Bell's 
specification,  between  February  14, 1876,  and  February  19, 
1876,  by  Pollock,  in  consequence  of  the  guilty  knowledge 
which  the  latter  already  had  of  the  contents  of  Gray's  caveat, 
before  the  declaration  of  interference  with  Gray  on  February 
19.    This  interpolated  claim  was  the  fourth  claim. 

The  interpolated  new  invention  was  the  passage  found  on 
the  fifth  page  of  Bell's  printed  specification,  to  wit : 

"  Electrical  undulations  may  also  be  caused  by  alternately 
increasing  and  diminishing  the  resistance  of  the  circuit,  or 
by  alternately  increasing  and  diminishing  the  power  of  the 
battery.  The  internal  resistance  of  a  battery  is  diminished 
by  bringing  the  voltaic  elements  nearer  together,  and  in- 
creased by  placing  them  farther  apart.  The  reciprocal  vibra- 
tion of  the  elements  of  a  battery,  therefore,  occasions  an 
undulatory  action  in  the  voltaic  current.  The  external 
resistance  may  also  be  varied.  For  instance,  let  mercury  or 
some  other  liquid  form  part  of  a  voltaic  circuit,  then  the 
more  deeply  the  conducting  wire  is  immersed  in  the  mercury 
or  other  liquid,  the  less  resistance  does  the  liquid  offer  to  the 
passage  of  the  current.  Hence,  the  vibmtion  of  the  conduct- 
ing wire  in  mercury,  or  other  li(iuid  included  in  the  circuit, 
occasions  undulations  in  the  current.  The  vertical  vibra- 
tions of  the  elements  of  a  battery  in  the  liquid  in  which  they 
are  immersed,  produces  an  undulatory  action  in  the  current 
by  alternately  increasing  and  diminishing  the  power  of  the 
battery." 

We  have  three  Patent  Office  copies  of  Bell's  specification, 
all  of  which  ought  to  agree.  But  here  the  remarkable  fact 
appears  that,  while  the  specification,  printed  March  7, 1876, 
as  a  part  of  the  patent,  and  the  photographic  fac-simile  of 
October  30,  1885,  agree  almost  exactly  with  each  other, 
neither  of  them  agrees  with  the  certified  copy  of  April  10, 
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1879.  Yet  each,  being  a  certified  copy,  imports  verity,  and 
proves  that  the  record  stood  as  certified,  at  the  time  of  its 
certification. 

There  are  thirty-nine  separate  statements  in  the  certified 
copy  of  April  10, 1879,  which  disagree  with  the  statements 
respectively  found  at  the  same  places  in  the  patent  and  in 
the  photographic  fac-simile ;  and  every  one  of  those  thirty- 
nine  separate  statements  in  the  copy  of  April  10, 1879,  is  an 
■exact  copy  of  the  language  found  in  the  same  connection  in 
the  George-Brown  paper. 

The  thirty-nine  passages  correspond  so  curiously  to  the 
George-Brown  copy,  mistakes  and  all,  that  the  entire  corre- 
spondence of  the  whole  original  Patent  Oflice  specification 
with  the  George-Brown  copy  can  no  longer  be  doubted. 

The  George-Brown  copy,  originally  written  in  October, 
1875,  was  revised  and  corrected  before  it  was  handed  to  Mr. 
Brown  at  New  York,  on  or  about  January  25, 1876.  Before 
revision,  the  George-Bro^vn  copy  was  not  verbatim  the  same 
as  the  American  specification — after  revision,  it  was  a  ver- 
batim duplicate. 

It  follows,  therefore,  that  it  was  not  revised  and  corrected 
until  the  American  specification  was  completed. 

The  American  specification  was  not  completed  till  Janu- 
ary 1-10, 1876,  and  was  not  thereafter  changed  in  any  respect 
till  filed.  The  George-Brown  copy,  therefore,  was  not  re- 
vised and  corrected  to  assume  its  completed  form  until  as 
late  as  January  1-25. 

The  variable-resistance  matter  was,  therefore,  not  in  the 
American  specification  between  January  1-10, 1876. 

The  patent  of  January  30, 1877,  should  be  strictly  limited 
to  the  magneto  form  of  instrument. 

If  Bell,  in  January,  1877,  attempted  to  weave  the  variable- 
resistance  current  or  apparatus  into  his  new  telephone  patent, 
and  to  make  descriptions  and  claims  to  cover  it,  there  was 
no  inadvertence,  accident  or  mistake  about  the  matter ;  it 
was  deliberately  done  to  defraud  and  deceive  the  public,  and 
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"to  cover  and  appropriate  the  invention  of  another,  and  the 
whole  patent  is  clearly  void. 

Bell  made  a  sketch  at  Toronto  on  the  28th  of  December, 
1875,  for  the  information  of  Mr.  George  Brown,  which 
shows  the  invention  and  apparatus  described  in  BelFs  United 
States  patent,  dated  March  7, 1876,  of  which  the  following 
is  a  copy. 

The  explanatory  passage  accompanying  the  sketch,  which 
3ell  declarcf^  was  intended  to  illustrate  the  form  of  speaking 
telephone  at  which  he  had  then  arrived,  and  written  by  him, 
to  be  shown  to  Mr.  Brown  in  explanation  of  the  very  matter 
in  which  he  was  then  endeavoring  to  induce  him  to  become 
personally  interested,  must  be  regarded  as  a  bona  jide  state- 
ment by  Bell,  in  the  strongest  permissible  language,  of  the 
:3x;tual  results  that  had  then  been  achieved  in  his  first  attempt 
-to  transmit  the  human  voice. 

Bell  had  found  it  impossible,  as  yet,  to  construct  an  arma- 
i;ure,  and  so  combine  it  in  an  apparatus  that  its  vibrations 
.should  actually  correspond  to  the  air  vibrations  accompany- 
ing a  sound,  or,  in  the  language  of  his  patent,  so  that  it 
should  cause  "  electrical  undulations  similar  in  form  to  the 
vibrations  of  the  air  accompanying  the  said  vocal  or  other 
•sounds." 

But,  notwithstanding  this  acknowFedged  failure,  Mr.  Bell, 
nevertheless,  determined  to  patent  the  principle^  leaving  to 
the  future  to  discover  the  means  of  utilizing  it. 

"  In  its  naked,  ordinary  sense,  a  discovery  is  not  patenta- 
ble. A  discovery  of  a  new  principle,  force  of  law,  operating, 
or  which  vcan  be  made  to  operate  on  matter,  will  not  entitle 
the  discoverer  to  a  patent.  It  is  only  where  the  explorer  has 
gone  beyond  the  mere  domain  of  discovery,  and  has  laid  hold 
•of  the  new  principle,  force  or  law,  and  connected  it  with 
some  particular  medium,  or  mechanical  contrivance,  by 
which,  or  through  which,  it  acts  on  the  material  world,  that 
•he  can  secure  the  exclusive  control  of  it  under  the  patent  act." 
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Morton  v.  New  York  Eye  Infirmary,  5  Blatch.  121 ;  Bur- 
rail  V.  Jewett,  2  Paige,  143. 

He  Ib  the  inventor,  and  is  entitled  to  the  patent,  who  fifrst 
brought  the  machine  to  perfection,  and  made  it  capable  of 
useful  operation. 

Agawam  Woolen  Co.  v.  Jordan,  7  Wall.  602  [8  Am.  k 
Eng.  24] ;  Whiteley  v,  Swayne,  Id.  687  [8  Am.  &  Eng.  70]. 

Until  the  invention  is  perfected  and  adapted  to  use,  it  is 
not  patentable  under  the  patent  laws. 

Seymour  v.  Osborne,  11  Wall.  552  [8  Am.  &  Eng.  290] ; 
O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  483] ;  Burr 
V.  Duryee,  1  Wall.  531  [7  Am.  &  Eng.  224]. 

Granting  their  validity,  what  construction  shall  be  given 
to  letters  patent.  No.  147,469,  granted  to  Mr.  Bell,  March  7, 
1876,  and  in  particular  to  the  5th  claim  ? 

The  whole  fabric  of  Bell's  reasoning,  by  which  he  has 
arrived  at  certain  advantageous  conclusions,  is  based  directly 
upon  the  possession,  by  the  "  undulatory "  current,  of  the 
very  qualities  which  alone  characterize  the  magneto-electric 
current. 

Bell's  statement  that  this  "  present  invention  consists  in 
the  employment  of  a  vibratory  or  undulatory  current  of 
electricity,  in  place  of  a  merely  intermittent  one,  and  of  a 
method  of,  and  an  apparatus  for,  producing  electrical  undu- 
lations upon  the  line-wire,"  is  thus  clearly  seen  to  be  a  state- 
ment made  dii'ectly  in  the  execution  of  the  purpose  he  had 
formed  to  patent  "the  use  of  the  magneto-electric  current." 

The  newly-described  current  of  varying  resistance  has  not 
been  claimed  by  Bell,  in  his  patent,  for  use  in  the  transmis- 
sion of  speech,  but  for  multiple-telegraph  purposes  alone. 

Moreover,  the  modus  operandi  of  the  newly-described  cur- 
rent of  varying  resistance  when  employed  in  the  transmis- 
sion of  speech,  is  wholly  different  from  that  of  the  magneto- 
electric  current  under  similar  circumstances. 

Everything  points  to  the  conclusion  that  Bell  appropriated 
to  himself  the  ideas  set  forth  by  Mr.  Gray  in  his  caveat. 
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First,  by  means  of  the  new  passage  and  claim  interjected  into 
his  patent ;  and  secondly,  by  embodying  in  the  construction 
of  instruments,  both  the  varying  resistance  and  the  magneto, 
and  instruments  through  which  he  for  the  first  time  trans- 
mitted articulate  speech. 

Messrs.  E.  N.  Dickerson,  Chauncey  Smith  and  James  J. 
Storrow,  for  the  American  Bell  Telephone  Company : 

The  charge  of  forgery  has  been  made,  fully  and  elaborately 
in  two  of  the  briefs  for  the  Overland  and  Drawbaugh  Com- 
panies. 

A  forgery  committ^  on  the  paper  in  the  Patent  Office, 
besides  an  interpolation ;  and  that  the  papers  were  twice 
stolen  from  the  files  in  the  Patent  Office,  taken  away,  and 
new  papers  put  in  place  of  them  as  and  for  the  originals. 

Th'-re  has  never  been  in  this  case,  up  to  last  week,  any 
hint,  xny  charge,  any  insinuation,  any  suspicion  of  such  a 
crim';  as  is  now  charged.  There  is  no  such  issue  made  in  the 
case ;  I  mean  no  issue  which  called  upon  us  to  put  in  any 
e^i  lence  bearing  upon  such  charges.     It  is  a  new  thing. 

Bell,  before  he  went  to  Washington  in  February,  1875, 
kaew  the  substance  of  Gray's  invention,  because  Gray  had 
been  describing  it  in  the  newspapers ;  not  the  speaking  tele- 
phone, but  the  harmonic  multiple  telegraph. 

Bell,  in  the  fall  of  1875,  made  a  draft  of  a  specification  for 
his  patent.  The  description  which  he  wrote  of  that  in  the 
fall  of  1875  stands  to-day  in  the  patent  exactly  as  he  then 
wrote  it. 

He  completed  his  American  application  in  January,  1876. 
The  production  of  the  certified  copy  of  the  application  itself 
from  the  files  of  the  office  has  that  clause  exactly  as  it  stands 
in  the  patent. 

That  sort  of  way  of  producing  undulations — by  varying  the 
resistance — ^was  not  new  in  Mr*  Bell's  mind  at  that  time. 
Hio  letter  of  May  4, 1875,  had  said  that  he  feared  that  the 
magneto  mode — that  is,  by  vibrating  an  armature,  would 
gjve  currents  which  would  be  too  feeble  to  be  practically 
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useful,  and  therefore  he  thought  the  true  way  would  be  to 
use  a  battery  current,  which  can  be  made  as  strong  as  is 
desired. 

As  early  as  May  4, 1875,  Bell  had  conceived  of  the  vari- 
able-resistance plan  as  the  equivalent  of  the  magneto  plan  for 
the '  transmission  of  speech.  The  charges  that  are  made 
against  Bell  are,  that  the  paper  which  he  filed  on  February 
14, 1876,  as  his  application,  was  a  copy  of  the  George-Brown 
specification  as  written  in  1875 ;  and  that  the  application  so 
filed  did  not  have  this  variable-resistance  idea  in  it.  The 
application  was  filed  on  the  morning  of  February  14,  Gray's 
caveat  was  filed  on  the  afternoon  of  February  14. 

Bell  was  not  in  Washington  that  week  at  all.  The  charge 
is  that  Messrs.  Pollock  &  Bailey  got  a  dishonest  sight  of 
Gray's  caveat,  found  the  liquid  transmitter  in  it,  determined 
to  steal  the  idea  for  Bell,  did  so,  abstracted  from  the  files 
of  the  office  half  a  dozen  sheets,  more  or  less,  of  Bell's  pend- 
ing application,  wrote  the  stolen  idea  in,  returned  the  sheets 
and  sewed  them  up  again,  and  let  them  stand  as  if  they  were 
the  honest  original  application. 

The  next  charge  is  an  intimation  that  the  examiner  in 
charge  of  that  room  was  in  collusion  with  them  and  aiding 
them. 

Now  the  very  first  action  of  that  examiner  was  to  say: 
**  Gray's  caveat  is  here,  and  you  cannot  have  your  patent," 
These  men,  who  owned  him,  body  and  soul — that  is  the  in- 
sinuation— ^were  blocked  by  him  at  the  very  first  thing  he  did. 

Gray  never  proceeded.  He  had  never  made  an  instru- 
ment in  accordance  with  his  caveat.  All  the  acts  of  the  ex- 
aminer, therefore,  were  pointedly  in  favor  of  Gray.  The 
next  part  of  the  charge  is,  that  after  Messrs,  Pollock  &  Bailey 
had  committed  this  theft  and  interpolation.  Bell  came  to 
Washington,  and  they  then  told  him  what  they  had  done, 
and  he  ratified  it  and  approved  of  it.  This  is  all  their  im- 
agination. There  is  not  a  word  of  any  such  thing  in  the 
testimony,  not  a  suggestion  of  it  anywhere  until  last  week. 
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They  say  Bell  then  went  to  the  Patent  Office  and  changed 
**  tone "  to  "  note,"  etc.  There  are  over  thirty,  so  they  pre- 
tend, such  changes  made  by  him  at  that  time.  And  he  went 
on  to  change  thirty-eight  words  in  the  specification. 

They  say  that  the  paper,  as  thus  altered  in  pencil,  read  as 
the  patent  reads,  and  thus  altered,  came  to  be  the  patent  as 
it  was  printed  and  issued.  But  there  is  not  a  word  of  testi- 
mony on  this  subject.     It  is  all  pure  conjecture. 

The  whole  charge  finally  comes  down  to  this  keystone,  that 
the  paper  on  the  files  to-day  is  (so  they  say)  not  the  paper 
which  was  on  the  files  in  1879 ;  which  they  say  they  find 
from  the  fact  that  the  paper  there  to-day  is  not  the  paper  as 
printed  in  the  Dowd  record  and  in  the  Drawbaugh  record. 

Mr.  Storrow  here  states:  "The  way  it  came  to  be  so 
printed  is  this:  A  certified  copy  was  procured  by  me,  or 
through  Mr.  Pollock,  in  1879,  for  my  own  use.  That  copy 
was  put  in  evidence  in  the  Dowd  case.  Upon  that  copy  I, 
with  my  own  hands,  in  1879,  interlined  words  from  the 
George-Brown  specification." 

Jbf  Jy^/Iati/   Pky  cLrt' (Ti/  doudt/  en   Hub  ^^htottdt/ 

cJUnJxpMttJ -^  cuywL  'rn/Zo  a^  XlXju^AuAM^  ouJ^wc^ 
/ynfiuu  Any  ij^vfjcUcxxZZd/  Aru  (MjLtA/^^^uouiJtJUt  fiA^liMAJufU^/^ 

**  The  original  exhibit  itself  shows  (it  has  got  the  printer's 
marks  on  it)  that  it  went  to  the  printer,  and  the  printer  in 
printing  it  printed  in  the  words  which  I  had  written  in 
pencil  for  my  private  memoranda." 

A  letter  was  here  handed  to  the  Court,  written  by  Mr. 
Storrow  to  Mr.  Andrews,  counsel  for  the  Drawbaugh  Com- 
pany, dated  New  Orieans,  February  18, 1886,  as  follows: 
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"I  want  to  make  one  correction  in  the  original  record  of 
the  Drawbaugh  case.  The  file  of  the  Bell  patent  is  in  evi- 
dence, but  the  copy  of  the  application  is  not  printed  cor- 
rectly. I  believe  there  are  no  errors  in  it  which  are  of  any 
importance,  but  there  were  some  pencil  marks  on  the  copy 
that  went  to  the  printer  in  the  Dowd  case,  with  brackets,, 
etc.,  and  that  got  reproduced  in  your  case.  There  has  been 
lately  printed  a  very  careful  and  accurate  copy  from  a  pho- 
tograph of  the  original  papera,  and  I  directed  two  copies  of 
this  to  be  sent  to  you  from  Boston.  I  propose  to  you  to  sub- 
stitute that  for  the  print  that  now  exists  among  our  exhibits 
in  the  Drawbaugh  record,  and  also  to  stipulate,  as  enclosed, 
that  the  Court  on  appeal,  may,  if  it  desires,  refer  to  a  certi- 
fied copy  made  by  the  Patent  Oflice,  for  greater  accuracy." 

And  a  stipulation  was  here  read  as  follows : 

"It  is  agreed  that  upon  the  appeal  of  this  case  (The 
American  Bell  Telephone  Company  v.  The  People's  Tele- 
phone Company),  the  Supreme  Court  may,  if  it  desires  for 
greater  accuracy,  refer  to  a  copy  of  the  Bell  patent  and  file 
made  and  certified  by  the  Patent  Office."  Signed  "L.  Hill, 
solicitor  for  defendants,"  and  enclosed  in  a  letter  which  read: 
"Herewith  please  find  enclosed  stipulation,  that  parties  may, 
on  the  appeal,  refer  to  a  copy  of  the  Bell  patent  on  file,  cer- 
tified to  by  the  Patent  Office." 

A  similar  letter,  requesting  the  correction,  though  not 
stating  the  reasons  so  fully,  was  sent  to  the  Overland  Com- 
pany, September  30, 1886,  and  they  had  the  new  print  put 
into  their  recorf. 

In  the  Drawbaugh  case  they  put  the  print  into  their 
record;  they  reprinted  it  themselves,  at  their  own  expense, 
and  followed  it  by  the  note  which  you  will  find  there 
(Drawbaugh,  Overland  Proofs,  p.  764). 

The  original  paper  from  which  the  transcript  was  made, 
which  is  printed  in  the  Drawbaugh  case,  was  here  produced 
and  handed  to  the  Court. 

A  fac-simile  of  the  certified  copy  was  here  handed  to  the 
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"Chief  Justice.  All  the  pencil  marks  of  tjie  exhibit  are  here 
printed  in  blue.  The  following  is  a  reproduction  of  one  of 
the  altered  sentences,  showing  the  pencil  interlineations  made 
by  counsel  and  erroneously  printed. 

The  various  words  in  blue  ink  are  the  words  interlined  in 
pencil  in  the  original  exhibit.  The  certified  copy  read  in 
ink  exactly  as  the  patent  now  does,  "dependent  for  effect 
upon  the  variations,"  etc. 

The  pencil  interlineations  in  that  copy  were  made  by  scor- 
ing out  the  syllable  "ent,"and  interlining  "but  all  of  thorn,*' 
thus: 

The  interlined  words  were  the  words  of  the  George-Brown 
copy,  written  in,  in  pencil  between  the  lines. 

March  26, 1878,  interferences  were  declared  in  the  Patent 
Office  between  Bell's  patents  and  the  applications  of  Elisha 
Gray,  J.  W.  McDonough,  T.  A.  Edison,  A.  G.  Holcombe, 
A.  E.  Dolbear,  and  "W.  L.  Voelker.  Evidence  was  then 
taken,  and  the  interferences  were  argued  before  Mr.  J.  B. 
Church,  Examiner  of  Interferences. 

He  thereupon  decided  in  favor  of  Bell  every  issue  which, 
in  his  opinion,  involved  the  invention  of  the  speaking  tele- 
phone. 

His  decision  was  appealed  from  by  the  various  parties,  and 
was  heard  before  the  Board  of  Appeals.  In  the  fall  of  1884, 
Buch  Board  unanimously  decided  every  issue  in  favor  of  Bell. 

This  decision  was  appealed  from,  and  the  appeal  was  ar- 
gued before   Mr.   Commissioner    Butter  worth    in   person. 
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March  8, 1885,  he  affirmed  the  decision  of  the  Board  in  favor 
of  Mr.  Bell,  on  all  points. 

The  string  telephone  has  heen  spoken  of  by  counsel.  It  is 
two  hundred  years  old  in  its  various  forms.  The  following 
is  a  representation  of  it: 


It  consists  of  two  tubes,  or  little  tin  cases^  A  and  B  with 
a  bladder,  0  and  E,  stretched  over  one  end  of  each.  A  string 
(D)  has  one  end  passed  through  the  center  of  each,  and  tied 
with  a  knot  inside.  If  I  speak  into  it  at  A,  a  person  listen- 
ing at  B  will  hear  what  I  have  said.  I  may  make  this  string 
a  hundred  feet  long,  and  carry  it  into  the  next  room  ;  then 
if  I  speak  into  this,  a  person  in  the  other  room  will  hear 
what  I  say. 

What  produces  the  sensation  of  sound  on  the  ear  is  the 
vibration  of  the  air,  set  in  motion  by  the  source  of  sound,  and 
reaching  the  ear.  All  you  have  got  to  do  to  make  a  person 
hear  the  sound  is  to  produce  sonorous  vibrations  of  the  ap- 
propriate kind  next  to  the  ear,  and  the  way  in  which  this 
string  telephone  does  that  is,  that  when  you  speak  into  this 
at  A  you  set  its  diaphragm  in  vibration,  and  it  copies  the 
vibrations  which  the  voice  produces  in  the  air. 

The  same  air  vibrations  produced  by  the  voice  at  one  end 
are  reproduced  by  the  diaphragm  at  the  other. 

The  problem  for  the  inventor  of  the  electric-speaking  tele- 
phone was  to  take  away  that  string,  and  connect  those  two 
diaphragms  by  electricity. 

The  following  is  a  representation  of  the  Morse  instrument: 
B  is  the  battery ;  K  is  the  key.  The  current  comes  from  the 
battery  B  to  the  key  K. 

When  the  key  is  in  the  position  represented  in  the  cut,  the 
two  parts  E  and  K'  are  not  in  contact,  and  no  current  can 
pass.    When  I  press  down  the  key  K  so  that  it  touches  the 
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"anvil  "  K'  they  come  in  contact,  and  a  current  can  pass;  and 
when  it  passes  it  converts  the  pieces  of  soft  iron  inside  of 
those  coils  at  E  into  magnets  for  the  moment;  and  that  mag- 
net pulls  down  the  armature  A  (normally  held  back  by  the 
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spring  S),  and  that  makes  the  click  which  you  hear.  By 
that  instrument  I  can  produce  motion  at  a  distant  place.  I 
can  produce  a  sound  at  a  distant  place ;  and  I  can  produce 
just  as  many  motions  as  I  want.  But  that  is  all  that  I  can 
do.     That  will  not  accomplish  the  transmission  of  speech. 

The  sound  in  the  air  is  due  to  the  vibrations  in  the  parti- 
cles of  air. 

More  vibrations  per  second  give  a  higher  pitch  of  sound. 
Vibrations  have,  in  the  language  of  acoustics,  a  greater  or 
less  amplitude  which  determines  the  loudness  of  the  sound. 

There  is  a  characteristic  of  sound  which  distinguishes  one 
sound  from  another,  which  is  neither  loudness  nor  pitch* 
The  characteristic  which  distinguishes  the  sound  of  a  violin 
from  that  of  the  human  voice  or  of  a  flute,  which  distin- 
guishes one  word  from  another,  and  which  technically  is 
called  "  quality,"  depends  upon  the  way  in  which  it  performs 
its  journey  within  its  allotted  time  and  over  its  allotted  path. 

(Counsel  here  explains  the  phrase  "form  of  vibration,"  by 
reference  to  cut  given  at  page  819,  ante.) 

Suppose  I  attach  a  pencil  to  an  air  particle,  while  it  is  vi- 
brating; then  if  I  place  a  piece  of  paper  under  the  point  of 
the  pencil,  I  shall  get  a  wavy  line.  That  waviness  is  due  to 
the  vibration.  If  it  vibrates  in  a  different  way  it  will  make 
a  different  wavy  line;  each  difference  of  waviness  depends 
upon  the  way  in  which  this  vibrates.  The  character  of  its 
vibration  is  expressed  by  the  waviness  of  the  curve.     From 
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exhibiting  to  the  mind  a  conception  of  the  motion  of  an  air 
particle,  by  means  of  wavy  lines  drawn,  or  supposed  to  be 
drawn,  by  an  air  particle  with  a  pencil  fastened  to  it,  people 
came  to  speak  of  the  "  form  of  vibration ;"  by  which  they  do 
not  mean  that  the  particle  moves  in  a  sinuous  or  crooked 
line,  for  it  moves  in  a  perfectly  straight  line  to  and  fro.  They 
mean,  by  that  phrase,  to  signify  the  «urve  which  the  particle 
would  draw  if  a  pencil  were  fastened  to  it  while  vibrating, 
and  a  piece  of  paper  were  drawn  under  it. 

THE   BELL   TELEPHONE. 

The  first  diagram  here  given  is  a  drawing  of  Fig.  7  of 
Bell's  patent.  The  other  is  a  telephone  transmitter  like  said 
Fig.  7,  without  adjustment. 

In  the  first  diagram,  a  piece  of  iron  hangs  down,  marked 
€  at  the  lower  end  of  the  corner  A.  The  upper  end  is  hinged 
so  that  it  is  free  to  move.  At  the  lower  end,  marked  c,  it  is 
fastened  at  the  centre  of  the  membrane  a,  b  is  an  electro- 
magnet. It  consists  of  a  bar  of  soft  iron,  one  end  of  which 
just  juts  out  near  c,  with  coils  of  wire  wound  around  it. 

As  the  armature  c  is  hinged  at  the  upper  end  so  that  its 
lower  end  c,  fastened  to  the  centre  of  the  stretched  mem- 
brane at  a,  can  imove  freely,  whenever  that  stretched  mem- 
brane is  vibrated  by  the  voice  the  armature  moves  just  as 
the  membrane  does.  When  this  armature  c  is  moved  or 
waved  in  front  of  the  electro-magnet  6,  it  induces  electrical 
disturbances  in  the  coil  of  that  magnet. 

One  end  of  that  coil  is  connected  with  the  conductor  or 
line-wire  e,  which  goes  oft*  to  the  distant  station ;  and  as 
that  line-wire  is  a  conductor  of  electricity,  the  flow  which 
the  disturbance  in  the  coil,  caused  by  waving  the  armature, 
tends  to  produce  finds  an  outlet  in  that  conductor,  and  the 
electricity  will  rush  through  the  conductor  e  to  the  other 
instrument  L. 

The  essential  thing  in  the  mechanic  part  of  this  particular 
instrument  is :  that  there  shall  be  a  diaphragm,  or  its  me- 
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•chanical  equivalent,  capable  of  vibrating  under  the  influence 
of  the  sound-waves  produced  by  the  voice  or  by  any  other 
source  of  sound  ;  that  an  armature  shall  be  fastened  to  that 
so  that  it  will  move  just  as  the  diaphragm  does ;  then  that  the 
Armature  shall  be  thus  moved  close  in  front  of  the  electro- 
magnet. 

Currents  generated  in  the  transmitter  A  pass  to  the  electro- 
magnet /,  of  the  receiving  instrument  L,  and  as  they  go 
around  that  electro-magnet  they  cause  its  core  to  become 
more  or  less  magnetic,  and  cause  its  magnetic  strength  at 
each  particular  instant  to  correspond  to  the  motion  that  is 
going  on  in  the  transmitter  at  that  instant.  That  electro- 
magnet pulls  this  armature  A. 

The  varying  pull  of  the  magnet  is  just  in  accordance  with 
the  variations  of  the  current. 

The  diaphragm  of  this  receiving  instrument,  not  only  in 
the  fact  of  motion,  but  in  every  variation  in  the  sequence  of 
its  successive  motions,  to  the  minutest  degree,  copies  the  varia- 
tions in  the  movements  of  this  transmitter-diaphragm.  The 
result  is  that  we  have  got  now,  by  means  of  electricity,  what 
the  string-telephone  man  had  with  his  string.  We  have  got 
the  receiving  diaphragm  to  copy  by  electricity  the  motions 
of  the  transmitting  diaphragm.     That  is  the  Bell  telephone. 

The  motions  at  the  receiver  are  a  copy  bf  the  electrical 
changes ;  the  electrical  changes  are  copies  of  the  motions  at 
the  transmitter.  If  that  holds  true,  then  the  thing  will  talk. 
Then  the  same  character  of  vibrations — not  only  the  same 
number,  but  the  same  character  of  vibrations — which  takes 
place  here  at  the  transmitter  will  take  place  there  at  the 
receiver. 

The  particular  novelty  of  Bell's  contrivance,  the  novelty 
of  principle,  which  he  first  introduced  into  science  and  the 
arts,  was  not  that  he  was  the  first  who  wanted  to  transmit 
speech  by  electricity ;  it  was  not  that  he  was  the  first  who 
saw  that  to  reproduce  speech  by  electricity  or  by  any  other 
way  you  must  have  some  distant  .diaphragm — or  it  need  not 
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be  a  diaphragm,  it  may  be  a  piece  of  board,  or  anything  else^ 
— copy  the  vibrations  at  the  receiving  end,  for  the  string 
telephone  had  done  that;  he  was  the  first  man  who  con- 
ceived of,  or  who  embodied  in  any  description  or  machine^ 
the  conception  that  in  order  to  do  that  you  must  have  the 
electrical  disturbances  in  the  wire  and  in  the  circuit  to  be 
copies  of  the  sonorous  disturbances  at  the  transmitter  end. 

People  had  been  trying  to  make  electrical  speaking  tele- 
phones for  many  years,  but  it  never  occurred  to  any  of  then^ 
that  the  electrical  disturbance  which  would  accomplish  the 
result  was  to  be  one  which  itself  should  be  a  copy  of  the 
sonorous  vibrations  at  the  transmitting  end.  That  was  Bell's 
conception,  and  he  worked  it  out. 

That  made  his  thing  to  be  a  s^^aking  telephone,  and  the 
fact  that  no  such  conception  had  been  reached  or  was  em- 
bodied in  any  previous  man's  instrument  prevented  any  pre- 
vious man's  instrument  from  being  a  speaking  telephone. 

These  electrical  changes  are  not  a  manufactured  products 
You  can't  take  them  out  of  the  machine ;  they  are  made  ia 
the  machine,  to  be  used  in  the  machine.  The  result  is  the 
transmission  of  speech.    That  is  what  was  aimed  at. 

But  these  electrical  changes  are  not  results.  They  are 
made  to  be  used  at  the  instant  of  their  creation. 

One  of  the  gentlemen  told  you  that  Bell  and  the  owners  of 
the  patent  wanted  to  monopolize  the  transmission  of  speech, 
by  whatever  means.  Nothing  of  the  sort.  We  want  to 
monopolize  this  particular  means  which  Bell  has  introduced 
into  electrical  science.  If  anybody  can  do  it  any  other  way^ 
he  has  a  perfect  right  to  do  it. 

It  would  be  impossible  to  extend  this  patent  to  cover 
means  other  than  those  which  come  within  what  he  first 
introduced  into  the  art. 

This  kind  of  electrical  changes  is  not  a  thing  that  exists  in 
nature  like  coal  and  iron  and  wood. 

Bell  didn't  discover  something  that  existed  in  nature,  and 
undertake  to  patent  that.    He  created  something.    These 
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undulations  are  something  ^^  created  by  the  hand  of  man  ;  "^ 
or  perhaps  I  should  say,  by  the  voice  of  man.  They  did  not 
exist  before  he  created  them. 

He  has  told  you  how  to  create  a  set  of  electrical  disturb- 
ances, and  he  has  told  you  that  when  you  create  those  elec- 
trical disturbances  you  can  get  speech  by  means  of  them. 
"  You  can't  get  it  without  them,"  says  Mr.  Dolbear.  Those 
electrical  disturbances  are  the  essential  novelty  of  his  appa- 
ratus. 

The  patent  law,  in  express  terms,  says  that  you  are  to 
describe  your  machine,  and  "  the  principle"  thereof,  "  by 
which  it  may  be  distinguished  from  other  inventions."  That 
is  not  all  you  are  to  do.  You  are  to  describe,  says  the  patent 
law, "  the  best  mode  in  which  you  have  contemplated  apply- 
ing that  principle." 

The  patent  is  to  be  in  terms  for  the  *'  invention  or  discov- 
ery," and  not  for  any  particular  mode  of  application. 

The  Patent  Act,  by  its  terms,  as  the  Courts  have  alwaya 
done,  intends,  expects  and  perceives  that  a  man  even  may 
himself  contemplate  many  modes,  not  only  many  machines 
for  applying  his  invention,  but  many  modes  for  its  application. 
It  intends  that  his  patent  shall  be  for  his  whole  invention^  and 
he  has  only  to  describe  one  mode  of  applying  it.  He  has  to 
describe  one,  because  until  he  has  done  that  he  has  not 
entered  into  the  improvement  of  the  useful  arts,  and  has  not 
brought  himself  within  the  domain  of  the  patent  law.  When 
he  has  done  that  his  patent  is  for  his  whole  invention. 

Bell  V.  Gray,  15  Off.  Gaz.  778  ;  Househill  Co.  v.  Neilson^ 
Web.  Pat  Cas,  683,  715 ;  Evans  v.  Eaton,  7  Wheat.  856 
[4  Am.  k  Eng.  106] ;  McClurg  t;.  Kingsland,  1  How.  202 
[4  Am.  k  Eng.  882] ;  LeRoy  r.  Tathara,  14  How.  156  [5  Am. 
k  Enff^lS] ;  O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng. 
488]  ;W  inans  v.  Denmead,  Id.  880  [6  Am.  &  Eng.  1 07] ;  Parker 
V.  Hulme,  1  Fish.  Pat.  Cas.  44 ;  Coming  v.  Troy,  I.  k  N.  Fac- 
tory, 15  How.  461  [6  Am.  k  Eng.  144] ;  Burr  v.  Duryee,  1 
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"Wall.  567  [7  Am.  &  Eng.  224] ;  Jacobs  v.  Baker,  7  Wall.  295 ; 
Ilaworth  v.  Hardcastle,  Web.  Pat.  Cas.  484  [2  Am.  &  Eng.  19]. 

Specifications  are  to  be  construed  liberally,  in  accordance 
with  the  design  of  the  Constitution  and  the  patent  laws  of 
the  United  States,  to  promote  the  progress  of  the  useful  arts, 
and  allow  inventors  to  retain  to  their  own  use,  not  anything 
which  is  matter  of  common  right,  but  what  they  themselves 
have  created. 

Grant  v.  Raymond,  6  Pet.  218  [4  Am.  &  Eng.  245]  ;  Ames  v. 
Howard,  1  Sumn.  482,  485  ;  Blanchard  v.  Spague,  3  Sumn. 
535,  539;  Davoll  v.  Brown,  1  Woodb.  &  M.  63, 57 ;  Parker  v. 
Ilaworth,  4  McLean,  372 ;  Neilson  v.  Harford,  Web.  Pat.  Cas. 
341 ;  Russell  v.  Cowley,  Id.  470  [1  Am.  &  Eng.  489] ;  Coming 
V.  Burden,  15  How.  252  [6  Am.  k  Eng.  69] ;  Mitchell  v.  Tilgh- 
man,  19  Wall.  287  [9  Am.  &  Eng.  174] ;  Tilghman  v.  Proctor, 
102  U.  S.  708  [13  Am.  &  Eng.  29] ;  Cochrane  v.  Deener,  94  U. 
S,  787  [11  Am.  &  Eng.  288] ;  James  v,  Campbell,  104  U.  S. 
377  [13  Am.  &  Eng.  341] ;  McCormick  v.  Talcott,  20  How.  402 
[6  Am.  &  Eng,  410]. 

A  patentable  invention  is  a  mental  result.  The  intellectual 
element  is  recognized  as  the  test  of  identity,  for  anticipa- 
tion and  infringement. 

Waterbury  Brass  Co.  v.  Miller,  9  Blatch.  77 ;  Smith  r. 
Nichols,  21  Wall.  118  [9  Am.  &  Eng.  425] ;  Bisehoff  v.  Weth- 
ered,  9  Wall.  812  [8  Am.  &  Eng.  213] ;  Clough  v.  Barker,  106 
U.  S.  166  [14  Am.  &  Eng.  211];  Blake  v.  Robertson,  94  U.  S. 
728  [11  Am.  &  Eng.  266]  ;  Pennsylvania  R.  Co.  v.  Locomotive 
E.  S.  Truck  Co.  110  U.  S.  490  [15  Am.  &  Eng.  148] ;  Consoli- 
dated  S.  Valve  Co.  v.  Crosby  S.  G.  &  Valve  Co.,  113  U.  S.  157 
[15  Am.  &  Eng.  460] ;  Blake  r.  San  Francisco,  Id.  679  [15 
Am.  &  Eng.  535] ;  Miller  v.  Force,  116  U.  S.  22  [16  Am.  & 
Eng.  193]. 

Bell  made  one  speaking  telephone.  He  described  one 
speaking  telephone.  Let  me  assume  that  he  made  only  one. 
But  the  merit  of  that  specification  was  that  he  laid  down 
the  rule  for  all  future  speaking  telephones.    He  said,  "get 
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into  the  operation  of  that  machine  this  which  never  was  in 
any  machine  before,  and  get  it  in,  in  accordance  with  a  par- 
ticular rule,"  which  he  stated.  Now,  every  man  who  has 
endeavored  to  improve  this  speaking  telephone  since  that 
time  has  endeavored,  not  only  to  avail  himself  of  the  fact  that 
Bell  found,  but  has  endeavored  to  conform  more  and  more 
perfectly  to  the  rule  which  Bell  laid  down. 

I  have  described  the  operation  of  that  particular  machine, 
but  I  have  not  described  the  whole  of  it.  If  Tour  Honors 
will  look  again  at  Fig.  7,  you  will  find  that  beside  the 


electro-magnet  which  generates  the  currents  1 8poke~of,  there 
is  a  battery  in  the  circuit,  shown  conventionally  by  the  cross 
lines,  just  above  E.  Now,  what  happens  ?  The  battery  sends 
along  a  big  strong  current,  which  I  will  represent  by  a  big 
space  between  those  two  lines.  The  magneto  machine 
(which  is  the  transmitter)  is  adding  to  or  subtracting  from 
that  current,  according  to  the  direction  of  the  motions  of  its 
armature.  It  is  doing  that,  and  in  doing  that  it  is  adding  a 
little  or  is  taking  away  a  little  of  the  electric  energy  from 
that  great  stream.  Now  it  adds  a  little,  and  now  subtracts 
a  little.  It  makes  it  a  little  stronger,  or  a  little  weaker. 
Those  changes  are  very  small  as  compared  with  the  whole. 
It  cannot  take  away  eixough  to  stop  it  entirely.  It  makes  it 
a  little  stronger  and  a  little  weaker.  The  result  is  that  in 
Fig.  7  of  the  patent,  according  to  the  description  of  the 
patent,  you  get  a  great,  strong  stream,  always  fairly  strongs 
sometimes  a  little  stronger,  and  sometimes  a  little  weaker. 
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It  is  that  stream,  or  rather  the  variations  of  its  strength, 
which  work  the  receiver.  Sometimes  it  pulls  it  a  little 
stronger,  and  sometimes  it  pulls  it  a  little  less. 

THE   MICROPHOKE. 

I  have  here  a  battery,  and  a  wire  from  each  pole  or  plate 
of  the  battery.  If  those  two  wires  join  so  that  they  make 
one  wire,  the  current  flows  through  them  around  the  circuit. 
If  I  separate  them,  the  current  ceases  to  flow.  That  is  what 
is  called  "opening"  the  circuit.  Opening  the  circuit  is  open- 
ing the  wire.  When  I  put  them  together  again  the  current 
ilows.  When  I  put  them  together  again,  I  cannot  make  so 
good  a  union  as  there  was  between  the  particles  of  the  uncut 
wire.     The  current  does  not  flow  so  strongly. 

Suppose  I  have  one  of  the  wires  beaten 
out  into  the  form  of  a  diaphragm  rf,  and 
bring  the  other  c  up  to  it  so  that  they 
touch ;  the  current  will  pass;  and  if  I 
press  them  more  strongly  together  the 
current  will  pass  more  strongly;  if  I 
press  them  together  weakly  the  current 
will  be  enfeebled.  The  changes  in  the 
current  will  correspond  to  the  variations 
of  pressure  at  this  point  of  contact.  Sup- 
pose now,  holding  that  wire-end  c  there, 
I  speak  to  the  back  of  this  diaphragm 
dy  and  make  it  vibrate  gently,  not  enough  to  part  contact 
between  the  diaphragm  d  and  the  wire-end  <?,  but  enough  to 
make  it  vary  this  pressure,  as  when  I  press  my  thumb  with 
a  slight  pressure,  or  a  greater  pressure,  on  the  table.  Thus 
variations  of  pressure  will  be  caused  by  the  voice;  and  not 
only  will  they  be  caused  by  the  voice,  but  the  variations  of 
pressure  will  correspond  to  the  vibration  which  this  dia- 
phragm d  performs  under  the  influence  of  the  voice. 

That  is  the  principle  of  the  microphone.  It  was  invented, 
in  the  United  States,  by  Mr.  Berliner  and  Mr.  Edison  in 
1877,  independently  of  each  other.  It  was  invented  inde- 
pendently, by  Hughes,  in  Enorland,  in  1S78. 
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When  coupled  with  a  receiver  it  constituted  an  improved 
form  of  the  Bell  apparatus. 

The  essential  mechanical  features  of  the  microphone  are: 
(1)  that  the  parts  should  be  so  constructed  that  one  electrode 
•can  be  vibrated  by  the  voice  while  in  contact  with  the  other, 
and  that  the  other  shall  be  so  arranged  as  to  mechanically 
so  resist  that  motion  that  it  shall  result  in  variations  of 
pressure ;  and  (2)  that  the  parts  should  be  so  constructed  and 
arranged  that  the  vibrations  given  to  one  electrode  by  the 
ordinary  action  of  the  voice  shall  not  break  the  coAtact 
under  ordinary  circumstances. 

In  the  diagram,  which  is  taken  from  an 
application  filed  by  Edison  in  July,  1877,  the 
carbon  electrode  C  is  mounted  on  the  end  of 
a  spring  E,  strained  by  a  screw  F  towards 
the  diaphragm  electrode  D  to  prevent  breaks 
of  contact. 

The  problem  which  the  microphone  solves 
is  this:  to  introduce  into  an  electrical  circuit 
an  electrical  resistance,  which  resistance  shaU 
be  in  exact  accord  with  sonorous  vibrations. 

It  is  a  law  of  electricity  that  the  strength 
of  the  current  in  the  circuit  depends  upon 
the  amount  of  electrical  energy  used  to  create 
it,  and  it  also  depends  upon  the  resistance. 

Hughes*  microphone  is  a  contrivance  which 
will  produce  the  same  changes  in  the  electric 
current — the  same  sequence  of  successive 
strengths  in  the  current — ^by  varying  the  re- 
sistance that  Bell  had  in  Fig.  7. 
The  form  in  which  that  is  commercially  used  is  shown  in 
the  Blake  transmitter. 

Here  is  a  long  cast-iron  lever  L,  hinged  at  the  upper  end. 
At  the  lower  end  is  a  screw  N,  which  enables  that  lever  to 
be  moved  a  little.  Down  inside  you  will  find  a  very  slender 
spring  A  that  comes  from  the  upper  end.    It  goes  down  to 
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the  centre  of  the  diaphragm,  and  carries  a  little  knob  of 
platinum  K,  about  as  big  as  the  head  of  a  pin.  The  steel 
spring  S  is  clothed  with  India  rubber,  with  a  brass  knob  W 
at  the  end.  If  you  draw  that  back  against  the  large  lever, 
you  can  separate  it  from  the  platinum  knob.  The  electric 
current  comes  down  through  the  inner  slender  spring  to  the^ 
platinum  point  K,  thence  passes  to  C,  a  little  piece  of  car- 
bon; thence  through  "W,  up  the  spring  S,  and  around  to  the 
battery  B  again.  The  mouthpiece  P  is  a  hole  in  M.  Inside  of 
that,  fastened  to  this  rim  F  is  a  disk  or  diaphragm  D,  of  sheet 
iron.  There  is  a  little  packing  or  fold  of  rubber  around  its^ 
edges.  Plate  D  can  come  out,  and  is  free  to  vibrate.  "When 
I  speak  into  it  through  mouthpiece  P,  I  vibrate  it  like  the 
diaphragm  of  the  string  telephone.  The  thrust  which  the 
diaphragm  makes  against  K  bears  against  the  carbon  C. 

The  trick  in  the  microphone  is  to  get  those  parts  arranged 
so  as  to  develop  the  increase  and  diminution  of  pressure  as 
much  as  possible,  but  to  still  keep  them  always  in  contact,, 
and  that  is  the  end  of  the  business. 

The  function  of  spring  E  is  to  hold  that  diaphragm  in 
place.  If  you  take  that  spring  away,  and  this  little  clip  E',. 
away,  the  diaphragm  would  fall  out. 

There  are  nearly  five  hundred  thousand  of  those  telephones 
in  this  country.  I  suppose  that  there  are  as  many  more  in 
other  parts  of  the  world.  Wlio  originated  them?  Every 
speaking  telephone  at  work  in  the  world  traces  its  origin 
right  up  to  Bell.  There  were  no  speaking  telephones  used 
before  Bell  made  one.  Bell  is  the  inventor  of  it.  It  was 
not  known  before. 

And  yet  the  defendants  set  up  that  the  Reis  apparatus 
was  known  to  the  whole  world  as  a  speaking  telephone,  and 
that  nobody  of  any  sense  or  intelligence  ever  supposed  that 
Bell  was  the  first  inventor. 

That  the  Reis  publications,  though  well  known,  never  in 
fact  taught  men  how  to  make  a  speaking  telephone,  is  con" 
elusive  proof  of  their  insufiiciency. 
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He  never  advertised  it  or  sold  it  as  a  speech  transmitter. 
He  never  offered  it  to  any  man  as  such.  Nobody  ever  sought 
for  it  for  the  purpose  of  transmitting  speech.  He  never 
hinted  in  any  of  his  advertisements  that  speech  was  the 
thing  to  be  transmitted  by  it,  and  that  it  would  yield  speech. 

In  every  case  where  anybody  has  testified  that  in  his  own 
laboratory  he  got  speech  with  the  Reis  apparatus,  we  have 
said  to  him  by  way  of  cross^xamination,  "Won't  you 
be  good  enough  to  repeat  that  operation  in  the  presence  of 
witnesses,  as  was  done  in  the  Dolbear  case  ?  "  And  they 
never  have  done  it — never  complied  with  the  demand. 

Reis  hoped  to  make  a  speaking  telephone,  but  after  he  had 
worked  for  many  years  with  no  success,  after  he  had  made 
first  one  form  and  then  another,  and  finally  got  into  his 
hollow  box  form  which  was  made  by  the  apparatus  makers 
and  sold,  he  never  intended  that  for  speech.  He  never  as- 
serted it  would  talk. 

I  will  show  you  Reis's  receiver.  This  C  is  Reis's  receiver. 
Its  operation  is  this:  That  (indicating)  is  a  coiled  wire 
through  which  the  current  is  passed  or  stopped,  whichever 
it  may  be.  That  (indicating)  is  a  knitting  needle  run 
through  its  centre.  The  ends  of  this  needle  stick  out  a 
couple  of  inches,  and  reat  on  the  bridge  pieces  on  the  box. 

This  is  the  final  box  form  of  .1868. 

When  the  current  flows  through  that  coil  and  around  that 
core,  it  elongates  the  core  a  very  little,  and  when  the  current 
stops  it  contracts  again.  Every  starting  and  stopping  of  the 
current  magnetizes  and  demagnetizes  the  needle,  as  an  elec- 
tro-magnet becomes  magnetized  and  demagnetized  by  starting 
and  stopping  the  current.  Every  time  that  needle  becomes 
magnetized  by  the  passage  of  the  current  it  expands  a  little, 
and  when  it  becomes  demagnetized  by  the  cessation  of  the 
current  it  contracts.  That  produces  in  the  needle  itself  a 
slight  vibratory  motion,  which  is  imparted  to  the  air  and 
produces  the  sound. 

Here  is  a  dummy  which  will  show  the  particular  working 
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parte.  Here  is  a  board  A  with  a  three-inch  hole  in  it,  over 
which  is  nailed  a  piece  of  pasteboard  D  to  represent  a  dia- 
phragm. 


On  that  rests  a  little  three-cornered  piece  of  metal  0  C^ 
the  two  legs  of  which  are  hinged  or  set  in  little  sockets  EE', 
in  the  framework  A,  while  the  middle  leg  of  it  projects  over 
and  rests — is  not  fastened,  but  just  rests  by  its  own  weight — 
on  a  piece  of  platinum  foil  on  the  centre  of  the  diaphragm  at 
F:  From  the  other  side  of  the  top  at  G  comes  a  strip  of 
platinum  foil  F  H,  which  extends  down  over  the  diaphragm 
to  its  centre  F,  where  it  is  glued,  so  that  it  moves  with  the 
diaphragm.  The  leg  at  the  angle  of  the  piece  C  C  rests  on 
this  foil  at  F.  The  electrical  connections  are  made  in  such 
a  way  that  the  wires  from  the  battery  B  come,  one  to  that 
platinum  foil  at  G,  while  the  other  is  fastened  at  E  to  one 
leg  of  the  three-cornered  piece  C  C. 

There  is  no  such  thing  as  an  "  intermittent  current.** 
Tou  can  have  a  succession  of  flows  and  starts,  and  flows  and 
stops,  and  for  convenience  that  is  spoken  of  as  an  ^^  intermit* 
tent  current.'* 

"  XJndulatory  current "  simply  means  that  the  current  is 
now  of  one  strength,  and  at  the  next  instant  is  of  a  different 
strength. 

The  curves  do  not  represent  waves  like  those  of  the  sea. 
**  XJndulatory  current,*'  like  "  intermittent  current,"  is  merely 
a  phrase  which  expresses  a  conception  of  the  successive  con- 
ditions of  the  current. 
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All  sonorous  vibrations  are  "  nndalatory  '*  in  their  char- 
acter, in  the  technical  sense  in  which  that  word  is  used. 

The  intermittent  current  is  represented  by  a  series  of  blocks. 

This  does  not  mean  that  there  are  on  the  line  at  any  one 
instant  a  succession  of  spurts  of  electricity — electricity  at 
«ome  parts  of  the  line,  and  none  at  others.  It  means  that  for 
A  period  of  time,  represented  by  the  length  of  the  block,  there 
is,  all  over  the  line,  a  current  whose  strength  is  represented 
by  the  height  of  the  block ;  and  that  after  that,  for  a  period 
of  time  represented  by  the  blank  space,  there  is  no  current  at 
all  anywhere.  That  phenomenon  is  called  an  intermittent 
•current. 

If,  now,  a  current  varies,  so  that  at  one  instant  it  is  of  a 
strength  represented  by  the  height  of  the  line  E,  and  at  the 
next  instant  of  a  strength  represented  by  the  length  of  the 
perpendicular  line   F,  and  so  on,  and  the  variations  of 


•  B 
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strength,  or  the  curve  which  represents  those  variations  by 
joining  the  tops  of  those  lines,  are  undulatory  in  its  charac- 
ter, then  we  speak  of  that  current  as  undulatory,  because  of 
that  variation  in  its  strength  at  successive  instants;  and 
those  ^T%  the  symbols  that  are  used  in  the  patent. 

Bell  was  possessed  with  the  likeness  between  the  current 
which  he  proposed  to  use  and  sound-waves  themselves.  And 
that  is  the  substance  of  his  patents ;  that  is  the  cardinal  key 
and  idea  of  his  whole  patent. 

Bell  says  in  the  patent :  "  In  illustration  of  the  method  of 
creating  electrical  undulation,  I  shall  show  and  describe  one 
form  of  apparatus  for  producing  the  effect." 
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It  is  Pig.  5  of  the  patent  which  he  ia  now  describing. 
Here  is  a  view  of  one.  He  -pnta  a  number  of  those  on  the 
circuit  for  a  multiple  telegraph,  and  he  says  when  one 
of  them,  A,  vibrates,  it  produces  a  note  of  a  pitch  corre- 
sponding to  the  length  of  that  free  arm,  c,  and  it  produces 
electrical  undulations  on  the  wire  which  correspond  to  that 
pitch,  Wben  another  is  on,  it  produces  electrical  undula- 
tions corresponding  to  its  pitch;  and  those  two  electrical  un- 
dulations going  into  the  wire  do  not  obliterate  each  other, 
but  they  manifest  themselves  by  the  composition  and  by  the 


^X^  ff  1 

peculiar  form  of  curve  which  will  express  the  combined  re- 
sult of  the  two.  It  is  true  of  harmonic  multiple  telegraphy 
that  a  receiving  instrument  can  be  devised,  and  it  was  well 
known  (Bell  liad  described  it  in  a  previous  patent)  which 
could  analyze  out  those  two  sets,  so  that  one  instrument  would 
respond  to  one  note,  or  set  of  notes  or  pitches,  and  the  other 
would  respond  to  the  other. 

Tlia  patent  says:  "Hence,  by  these  instruments  two  or 
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more  telegraph  signals  or  messages  may  be  sent  simultane- 
ously  over  the  same  circuit  without  interfering  with  one 
another." 

That  is  the  harmonic  multiple  telegraph. 

And  the  way  in  which  that  is  done  is  described  in  the  last 
four  lines  of  the  preceding  paragraph:  "The  duration  of  the 
sound  may  be  used  to  indicate  the  dot  or  dash  of  the  Morse 
alphabet,  and  thus  a  telegraphic  dispatch  may  be  indicated 
by  alternately  interrupting  and  renewing  the  sound."  And 
in  that  way,  by  those  instruments  (Fig.  5  of  the  patent),  sev- 
eral telegraphic  signals  may  be  sent  simultaneously  over  the 
same  circuit  without  interfering  with  one  another. 

The  patent  proceeds  to  describe  that  these  electrical  undu- 
lations, generally  like  sound-waves,  can  be  used  for  other 
special  results,  when  they  copy  special  sound-waves.  The 
patent  says:  "I  desire  here  to  remark  that  there  are  many 
other  uses  to  which  these  instruments  may  be  put,  such  as 
the  simultaneous  transmission  of  musical  notes,  differing  in 
loudness,  as  well  as  in  i)itch,  and  the  telegraphic  transmis- 
sion of  noises  or  sounds  of  any  kind." 

The  first  statement  was  that  he  could  transmit  harmonic 
multiple  telegraph  messages  by  variations  of  pitch ;  and  he 
has  described  that.  Nothing  more  is  to  be  added  about  that. 
That  is  finished.  Now  he  says:  "I  desire  here  to  remark 
that  there  are  other  uses."  I  don't  see  how  it  would  be  pos- 
sible to  find  more  explicit  language  in  which  to  state  that 
what  he  is  going  to  say  now  is  not  harmonic  multiple  teleg- 
raphy, but  it  is  "another"  use. 

He  goes  on  and  describes:  "When  the  armature  c,  Fig.  6, 
is  set  in  vibration,  the  armature  A  responds  not  only  in  pitch, 
but  in  loudness." 

When  the  armature  c  of  one  of  these  instruments  is  set  in 
vibration,  the  armature  A  of  the  corresponding  instrument 
just  like  it  at  the  .other  end  responds,  not  only  in  pitch  but 
in  loudness.  Thus,  when  this  armature  c  vibrates  with  little 
amplitude,  a  soft  sound  will  proceed  from  the  corresponding 
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armature  h  of  the  corresponding  instrument.  When  this 
armature  c  vibrates  violently,  a  violent  sound  will  be  pro- 
duced by  the  armature  h  of  the  transmitter  corresponding  ta 
it  at  the  other  end. 

The  patent  continues :  ^'  The  armature  e,  Fig.  7,  is  fiastened 
loosely  by  one  extremity  to  the  uncovered  leg,  d,  of  the  eleo- 
tro-magnet,  bj  and  its  other  extremity  is  attached  to  the 
centre  of  a  stretched  membrane^  a.  A  cone,  A,  is  used  to 
converge  sound  vibrations  upon  the  membrane.  When  a 
sound  is  uttered  in  the  cone,  the  membrane,  a,  is  set  in  vi- 
bration, the  armature  c  is  forced  to  partake  of  the  motion." 
That  necessarily  follows:  ^^and  thus  electrical  undulations  are 
created  upon  the  circuit,  E,  b,  €,  /,  ^." 


These  undulations  in  this  case,  where  they  are  caused  hy 
the  voice,  are  stated  by  the  patent  to  be  "  similar  in  form  to 
the  air  vibrations  caused  by  the  sound ;  that  is,  they  are 
represented  graphically  by  similar  curves." 

When  you  speak,  when  you  make  any  sound  in  there,  the 
sound-waves  vibrate  the  diaphragm  of  this  instrument,  and 
this  armature  takes  up  those  vibrations  and  copies  them 
because  it  is  fastened  to  the  diaphragm.  These  motions  of 
the  armature  produce  electrical  undulations  in  the  circuit ; 
not  only  undulations,  but  undulations  similar  in  form  to  the 
motions  of  the  diaphragm  and  attached  armature ;  and  those 
undulations  when  they  reach  the  other  end,  by  reason  of  their 
similarity  in  form,  influence  that  armature  h  of  the  receiver 
to  copy  the  movements  of  this  transmitter  armature  c.    What 
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is  the  result  ?  A  similar  sound  to  that  uttered  in  there  at  A 
is  heard  to  come  out  here  at  L,  as  claimed  by  Bell  in  the 
5th  claim. 

The  patentee  describee  in  claim  8  that  jou  may  produce 
the  undulations  by  the  inductive  mode;  next,  in  claim  4, 
that  you  may  produce  the  undulations  by  the  variable  re- 
sistance mode ;  and  finally  we  come  to  claim  5.  That  is  not 
a  claim  for  producing  undulations;  it  is,  as  my  brother 
Lowrey  very  well  stated,  and  he  has  got  it  in  his  brief, 
for  transmitting  speech  by  means  of  them,  when  they  are  of 
the  particular  form  specified. 

The  second  Bell  patent,  No.  186,787,  of  January  80, 1877, 
is  for  mere  improvements  in  the  mechanical  details  of  Fig. 
7,  of  the  same  patent,  without  altering  the  nature  of  the  oper- 
ation in  any  way. 

Mr.  Bell  subsequently  found  that  instead  of  employing  a 
battery  to  magnetize  those  cores,  as  the  first  instrumeut  did, 
he  could  employ  a  permanent  magnet. 

He  made  such  an  instrument  in  July,  1876,  and  in  the  fall 
of  1876  he  talked  from  Boston  to  Cambridge,  without  any 
battery,  by  means  of  a  permanent  magnet.  That  is  one  of 
the  improvements  that  is  contained  in  this  second  patent 


The  drawing  shows  a  horseshoe  permanent  magnet  with  a 
soft-iron  core  fastened  to  each  end  or  pole,  and  a  short,  large 

« 

coil  of  wire  wound  around  that  core. 
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Those  soft-iron  cores,  being  screwed  into' the  ends  o.  tliie 
permanent  steel  magnet,  become  themselves,  for  the  time 
being,  magnetic.  "We  therefore  have  these  cores  magnetized 
without  the  expense  and  trouble  of  a  battery.  There  is  no 
change  in  the  principle,  hut  this  particular  contriTanee  was 
found  cheaper  and  better  than  the  form  of  the  first  patent. 

There  was  a  third  improvement. 

This  instrument  marked  "  Fig.  2  "  of  Bell's  second  patent 
consists  of  a  box.  At  the  front  end  of  it  there  is  an  iron 
diaphragm  A.  Behind  this  is  the  electro-magnet  consisting 
of  the  bar  or  core  E,  surrounded  by  the  coil  G.  There  is 
a  little  diSerence  of  form,  which  I  will  explain  by  and  by. 
There  are  two  forms.  In  front  of  the  diaphragm  A  you  see 
a  space  of  about  two  inches  up  and  down,  a  whit©  space  about 
a  quarter  of  an  inch  wide,  an  air  space,  an  air  chamber.  In 
front  of  the  diaphragm  and  from  the  centre  of  that  apace  a 
tube  E  comes  out. 


The  wood  behind  this  diaphragm  is  hollowed  out  so  as  to 
make  a  cavity  about  two  inches  in  diameter  and  about  one- 
eighth  or  one-sixteenth  of  an  inch  in  thicknees,  so  that  there 
is  an  air  chamber  behind — rather  I  should  say  in  front  of — 
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that  diaphragm.  The  air  chamher  communicates  with  the 
•exterior  air  by  a  central  opening  through  the  tube  E. 

Bell  found  that  that  particular  form  of  mouthpiece — a 
-narrow  air  space  in  front  of  the  diaphragm  communicating 
with  the  external  air  by  a  circular  opening  at  the  centre — is 
the  best  form,  both  for  speaking  and  for  listening  at.  It 
gives  less  reverberation  and  communicates  the  sound  better 
than  any  other. 

The  commercial  instruments  have  always  taken  that  shape, 
very  pronounced  in  these  instruments. 

The  speaking-tube  was  a  convenience  for  these  instruments. 

bell's  early  instruments. 

We  know  now  why  Bell  did  not  obtain  better  results  in 
June  and  July,  1875.  All  the  important  parts  of  the  pair  of 
telephones  then  used  remain,  and  the  apparatus  has  been  re- 
constructed in  exact  accordance  with  them.  The  reconstruc- 
tions cannot  differ  from  the  originals,  unless  in  mere 
workmanship.  In  1879,  the  reconstructed  instruments  were 
taken  by  a  number  of  witnesses  to  the  precise  place  in  the 
noisy  workshop  where  Bell  tried  the  originals  in  1875,  and 
no  words  could  be  made  out.  They  were  immediately  taken 
to  a  quiet  place,  and  conversation  was  carried  on  with  them. 

In  the  Drawbaugh  case  two  sets  of  them  were  made  in 
scrupulous  accord  with  the  originals,  and,  in  a  quiet  place, 
newspaper  paragraphs  were  read  through  them  in  the  pres- 
ence of  the  defendants'  counsel  and  expert  witnesses. 

The  following  are  views  and  sections  of  the  instruments : 

INTRODUCTION   OF  THE   ELECTRIC   SPEAKING   TELEPHONE    TO   THE 

PUBLIC. 

Bell's  patent,  No.  174,465,  was  applied  for  February  14, 
1876,  and  granted  March  7, 1876.  His  first  public  exhibi- 
tion of  his  apparatus  was  made  before  the  American  Acad- 
emy of  Arts  and  Sciences  at  Boston,  May  10,  1876,  and 
published  in  their  proceedings.     Sets  of  his  apparatus,  shown 
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in  view  and  in  section  in  the  following  cute,  were  exhibited 
at  the  Centennial  Exhibition,  in  June,  1876 : 

The  particular  instruments  actually  used  were  the  "  mem- 
brane telephones  "  as  transmitters,  and  the  '^  membrane  tele- 
phone  "  and  "  iron  box  magnet  receiver  "  as  receivers. 

The  first  instrument  that  was  put  out  for  commercial  use- 
in  1877  (see  p.  888.) 

It  was  convenient  in  that  to  have  a  tube,  because  it  was  a 
heavy  instrument,  and  you  could  not  get  your  mouth  to  it 
very  closely.  When  you  come  to  a  hand  instrument,  there 
is  no  longer  any  need  of  that  tube,  because  the  instrument 
itself  can  be  applied  to  the  mouth  or  ear. 

If  you  will  look  at  the  inside  of  the  mouthpiece,  the  cap 
piece  that  unscrews  and  takes  off,  you  will  see  a  little  ledge 
about  a  sixteenth  of  an  inch  long,  running  around  near  the 
edge  on  the  hard  rubber.  Take  the  other  piece,  the  small 
piece  you  have  in  your  hand,  the  cap  piece  you  have  just 
unscrewed,  and  see  the  ledge  running  around  inside,  there 
near  the  edge.  Now,  if  you  put  this  black  diaphragm  on 
there  you  have  got  a  little  air  space  below  the  diaphragm^ 
the  size  of  which  is  the  diameter  of  that  inside  space,  and 
the  depth  of  which  is  the  height  of  that  little  ledge. 

Those  two  diagrams  are  "  the  Bell  telephone  as  usually 
made  with  a  microphone  tranemitter,"  and  "  the  Bell  tele- 
phone as  used  by  Dolbear." 

The  above  is  the  Bell  telephone  as  usually  made  with  a 
microphone  transmitter,  (p.  885.) 

In  the  last  diagram,  T  is  the  microphone,  B  the  battery 
connected  with  a  w^ire  which  forms  the  inside  helix  of  the 
induction  coil  IC.  The  outside  helix  ef  the  induction-coil 
goes  to  line  and  to  the  distant  station. 

The  claims  of  Dolbear's  patent  are  mere  claims  for  me- 
chanical construction,  details  of  construction,  particularly  in 
rearranging  the  plates  of  an  old  condenser  receiver,  so  as  to 
vibrate  more  powerfully,  and  do  a  little  better  than  they  had 
done  before. 
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What  makes  the  Dolbear  to  be  a  speaking  telephone  is  not 
what  he  invented.  It  is  not  what  he  got  from  Reis.  It  ii 
what  he  got  from  Bell. 

The  various  defendants  allege,  in  their  answers,  that  the 
speaking  telephone  had  been  described,  and  the  art  of  trans- 
mitting speech  by  electricity  fully  disclosed,  in  more  than 
ninety  patents  and  printed  publications,  before  the  Bell 
patent — many  of  them  a  dozen  years  before. 

Yet  it  is  a  part  of  the  personal  experience  of  every  member 
of  this  Court,  and  is  a  fact  in  the  history  of  our  times,  which 
is  undisputed,  that  speaking  telephones  were  unknown, 
before  1876. 

There  is  not  a  pretense  that  any  man  ever  applied  to  any 
useful  purpose  any  of  the  contrivances  which  are  now  alleged 
to  have  been  speech  transmitters. 

Yet  the  public  were  so  ready  for  the  speaking  telephone 
that  ten  years  of  Bell's  patent  have  put  more  than  half  a 
million  of  them  into  use. 

The  Reis  instruments  were  well  known  as  instruments^ 
which  could  not  transmit  speech,  and  the  Reis  publications 
never  taught  any  one  how  to  make  an  instrument  that  could. 
Bells  invention  is  brought  within  the  authorities  on  the 
subject. 

Howe  V.  Underwood,  1  Fish.  Pat.  Cas.  162 ;  Howe  v.  Mor- 
ton, Id.  594;  Penn  v.  Bibby,  L.  R.  2  Ch.  App.  Cas.  127; 
Tilghman  v.  Proctor,  102  U.  S.  708  [13  Am.  &  Eng.  29]. 

The  method,  and  not  the  form  of  the  apparatus  which 
embodied  it,  constituted  the  substance  of  the  invention. 

In  BischofFt;.  Wethered,  9  Wall.  815  [8  Am.  &  Eng.  213], 
this  Court,  by  Mr.  Justice  Bradley,  said :  "  The  whole  sub- 
ject matter  of  a  patent  is  an  embodied  con'*     tion." 

In  Winans  v.  Denmead,  15  How.  330  [6  Am.  &  Eng.  107] 
(Curtis,  J-),  it  is  said  that  the  inventor  before  the  Court 
might  justly  assert:  "  My  improvement  did  not  consist  in  a 
change  of  form,  but  in  the  employment  of  principles  or 
powers  in  a  new  mode  of  operation,  embodied  in  a  form  by 
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means  of  which  a  new  or  better  result  is  produced ;  it  was 
this  which  constituted  my  invention." 

The  rule  of  law  about  Prior  Publications.  That  the  Reis 
publications  were  known  for  many  years  without  leading  to 
the  use  of  speaking  telephones,  in  the  case  of  a  machine  so 
much  wanted  that  the  public  took  it  at  once  the  instant  Bell 
offered  it,  is  a  proof  from  experience  that  the  publications 
were  not  sufficient  under  the  rule  of  law. 

Seymour  v.  Osborne,  11  Wall.  516  [8  Am.  &  Eng.  290]; 
€ohn  V.  U.  S.  Corset  Co.  93  U.  S.  366  [10  Am.  &  Eng.  478]; 
Cahill  V.  Brown,  15  Off.  Gaz.  697 ;  Atlantic  Giant  Powder 
Co.  V.  Parker,  16  Off.  Gaz.  495 ;  Hood  v.  Boston  Car-Spring 
Co.  21  Fed.  Rep.  67;  Betts  v.  Menzies,  10  H.  L.  Cas.  154; 
S.  C.  Goodeve's  Pat.  Cas.  51 ;  Nelson  v.  Betts,  L.  R.  5  H.  L. 
15 ;  S.  C.  Goodeve's  Pat.  Cas.  56. 

Can  any  swearing  of  professional  experts  now  make  this 
Court  believe  that  the  Reis  was  a  speaking  telephone  ?  Such 
testimony,  and  the  men  who  give  it,  have  been  characterized 
by  the  Courts. 

^^'elson  V.  Betts,  supra. 

In  McCormick  v.  Talcott,  20  How.  409  [6  Am.  &  Eng. 
410]  this  Court  spoke  of  such  depositions  as  "  The  opinions 
(the  reveries  they  may  often  be  called)  of  a  class  of  men 
styled  experts;  men  as  often  skilful  and  effective  in  produc- 
ing obscurity  and  error  as  in  the  elucidation  of  truth." 

It  would  not  be  material  if,  to-day,  by  applying  to  Reis' 
contrivance  the  knowledge  disclosed  by  Bell  and  his  succes- 
sors, making  it  perform  a  new  operation  and  cause  the 
undulations  of  the  Bell  patent,  it  would  produce  the  new 
result  of  the  Bell  patent. 

Morris  v.  McMillin,  112  U.  S.  248  [15  Am.  A  Eng.  310]; 
Pennsylvania  R.  Co.  v.  Locomotive  E.  S.  Truck  Co.  110 
TJ.  S.  490  [15  Am.  A  Eng.  148] ;  Blake  v.  San  Francisco,  118 
U.  S.  682  [15  Am.  A  Eng.  585] ;  Consolidated  S.  Valve  Co. 
V.  Crosby  S.  G.  A  Valve  Co.  Id.  170  [15  Am.  A  Eng.  460];- 
Clough  V.  Barker,  106  U.  S.  176  [14  Am.  A  Eng.  166]. 
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lu  Smith  v.  Nichols,  21  Wall.  118  [9  Am.  &  Eng.  426],  it 
is  said  "  A  patentable  invention  is  a  mental  result" 

Winans  v.  Denmead,  15  How.  830  [6  Am.  &  Eng.  107]. 

Criticisms  on  the  form  of  the  patent  are  simply  attempts 
to  pick  a  flaw  in  Bell's  paper  title  to  that  which  he  has 
earned.  They  are  attempts  to  recall  the  grant  on  behalf  of 
that  community  which  has  received  and  enjoyed  the  consid- 
eration he  gave  for  it.  The  Courts  have  often  expressed 
their  views  on  this  subject. 

Howe  V.  Underwood,  1  Fish.  Pat.  Cas.  162;  Grant  v.  Ray- 
mond, 6  Pet.  218  [4  Am.  &  Eng.  245] ;  Hinks  v.  Safety  Lights 
ing  Co.  L.  R.  4  Ch.  Div.  607;  S.  C.  Goodeve's  Pat.  Cas.  254^ 
United  Telephone  Co.  v.  Harrison,  Goodeve's  Pat.  Cas.  484. 

The  Patent  Office  found  at  the  time  that  the  language  of 
the  Bell  patent  was  intelligible,  and  conveyed  some  definite 
idea.     This,  we  submit,  is  conclusive  on  that  question. 

It  is  in  accordance  with  all  the  rules  of  law,  that  an 
objection  is  considered  of  no  avail,  if  not  taken  when  it 
could  be  corrected. 

Roemer  v.  Simon,  95  U.  S.  220  [11  Am.  &  Eng.  348],. 
Webster  Loom  Co.  v,  Higgins,  105  U.  S.  596  [14  Am.  & 
Eng.  70]. 

The  description  is  sufficient  in  law  in  the  patent. 

Pickering  v.  McCuUough,  104  U.  S.  318  [13  Am.  &  Eng. 
238];  Webster  Loom  Co.  v.  Higgins,  105  U.  S.  586  [14  Am. 
&  Eng.  70];  Gibson  v.  Harris,  I  Blatch.  171. 

The  presentation  of  such  a  patent  proves  in  law  a  com- 
pleted invention  from  the  date  of  filing. 

Dane  v.  Chicago  Mfg.  Co.  2  Off.  Gaz.  677 ;  S.  C.  3  Biss. 
380;  S.  C.  6  Fish.  Pat.  Cas.  130;  Wing  v.  Richardson,  2 
Cliff.  449 ;  8.  C.  2  Fish.  Pat.  Cas.  535 ;  Wheeler  v.  .Chipper 
M.  &  R.  Co.  6  Fish.  Pat.  Cas.  1 ;  S.  C.  10  Blatch.  181 ;  Johnsen 
r.Fassman,  1  Woods,  138;  Kelleherr.  Darling,  4  Cliff.  426. 

A  specification  prepared,  executed,  shown  to  others, 
promptly  filed,  and  resulting  in  a  patent,  carries  the  inven- 
tion back  to  its  date  of  execution. 
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"Webster  Loom  Co.  v.  Higgins,  105  U.  S.  594  [14  Am.  & 
Eng.  70] ;  Colgate  v.  Western  U.  Tel.  Co.  15  Blatch.  865 ; 
Colgate  V.  Gold  &  S.  Tel.  Co.  16  Blatch.  505. 

What  constitutes  infringement  and  how  to  ascertain  it, 
has  never  l>een  stated  better,  or  with  more  freedom  from 
•confusing  refinements,  than  in  the  Sewing  Machine  Case. 

Howe  V.  Morton,  1  Fish.  Pat.  Cas.  588. 

Bell  first  accomplished  a  great  result,  entirely  new  in 
kind,  by  the  use  of  a  means  entirely  new  in  kind. 

Tilghman  v.  Proctor,  102  U.  S.  708  [13  Am.  &  Eng.  29]; 
Corning  v.  Burden,  15  How.  267  [6  Am.  &  Eng.  69]. 

It  is  well  settled  that  if  the  experiments  do  not  result  in 
a  useful  machine,  particular  features  of  it  "  cannot  be  dug 
up  in  after  years  and  produced  to  defeat  the  patent  of  an 
independent  and  successful  inventor." 

Aultman  v.  Holley,  6  Fish.  Pat  Cas.  534;  11  Blatch.  317 
{Woodruff,  J.);  Whiteley  v.  Swayne,  7  Wall.  685  [8  Am.  & 
Eng.  70];  Johnson  v.  Root,  1  Fish.  Pat.  Cas.  366  (Spraque, 
J.)    Same  case  on  a  second  trial,  2  Cliff:  643  (Clifford,  J.) 

Mr.  William  W.  Ker,  for  the  Clay  Commercial  Tele- 
phone Company : 

It  is  alleged  in  the  complaint  that  the  American  Bell 
Telephone  is  *'a  corporation  duly  established  under  the  laws 
of  the  Commonwealth  of  Massachusetts."  This  is  a  descrip- 
tive allegation,  not  proved  as  laid,  which  is  a  fatal  variance. 

2  Greenl.  Ev.  82,  §  64. 

The  name  of  the  proposed  corporation  is  not  mentioned 
in  the  body  of  the  Act^  "  When  a  corporation  is  erected,  a 
name  must  be  given  to  it,  and  by  that  name  alone  it  must 
sue  and  be  sued,  and  do  all  legal  acts." 

1  Bl.  Com.  chap.  18,  p.  476 ;  Ang.  &  Ames,  Corp.  10th 
ed.  §  1 ;  Dartmouth  College  v.  Woodward,  4  Wheat  636.  * 

The  title  cannot  confer  the  name  American  Bell  Tele- 
phone Company  upon  the  corporation.  "The  title  of  a 
statute,  it  has  been  repeatedly  held,  is  no  part  or  parcel  of 
the  statute." 
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Potter's  Dwarr.  Stat  &  Const.  102;  Sedg.  Const.  Stat.  2d 
^.  89,  40;  Mills  v.  Wilkins,  6  Mod.  62;  Hadden  v.  Bamey, 
5  Wall.  107 ;  Commonwealth  v.  Slifer,  58  Pa.  71 ;  Union 
Pass.  R.  Co's.  Appeal,  81*  Pa.  94. 

The  special  Act  docs  not  give  the  persons  named  in  it 
power  to  assume  a  name.  It  gives  them  power  to  organize  a 
corporation.  The  Act  is  to  be  taken  most  beneficially  for 
the  sovereign,  and  against  the  grantee. 

2  Bl.  Com.  347 ;  Potter's  Dwarr.  Stat.  146,  215  ;  Dart- 
mouth  College  v.  Woodward,  supra ;  Commonwealth  v.  Erie 
t  N.  E.  R.  Co.  27  Pa.  851. 

The  special  Act  refers  to  chapter  224,  by  enacting  that 
Bell  and  his  associates  might  ^^  organize  a  corporation  accord- 
ing to  the  provisions  of  chapter  224.'*  The  powers  conferred 
by  the  special  Act  are  limited  to  the  precise  language  used. 
The  language  confers  no  authority  upon  the  Secretary  of  the 
Oommonwealth  to  iBsue  such  a  certificate  as  has  been  ofiered 
in  evidence. 

Commonwealth  v.  Central  Pass.  R.  Co.  62  Pa.  520 ;  Bowl- 
ing Green  &  M.  R.  Co.  v.  Warren  County  Court,  10  Bush. 
711 ;  Ellis  V.  Paige,  1  Pick.  43  ;  Farmers'  L.  &  Trust  Co.  v. 
Carroll,  6  Barb.  613;  Ang.  &  Ames,  Corp.  §§  81,111. 

The  Bell  Telephone  Company  of  Philadelphia,  is  one  of 
the  complainants  mentioned  in  the  bill  of  complaint.  Ko 
Act,  law,  charter,  or  evidence  was  offered  to  prove  that  such 
a  corporation  ever  did  exist. 

The  assignment  from  the  Bell  Telephone  Company  recites 
other  agreements  that  are  a  part  of  the  chain  of  title.  The 
counsel  for  defendants  objected  to  the  reception  of  the  evi- 
dence, andy  as  a  part  of  the  objection,  called  for  the  agree- 
ments mentioned  in  the  assignment.  The  evidence  should 
have  been  produced  with  the  agreements  mentioned  therein, 
and  proper  proof  made  of  the  execution  thereof. 

The  Bell  Telephone  Company  is  alleged  to  have  been  in- 
corporated under  the  laws  of  Massachusetts  "to  carry  on 
business  for  the  whole  United  States  outside  of  New  England," 
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and  was  thus  prohibited  from  carrying  on  business  in  Massa- 
chusetts, under  whose  laws  it  was  incorporated.  Therefore^ 
the  company  should  be  regarded  not  as  a  corporation,  but 
merely  as  a  partnership. 

"  No  rule  of  comity  will  allow  one  State  to  spawn  corpora- 
tions and  send  them  forth  in  other  States  to  be  nurtured  and 
do  business  there,  when  said  first-mentioned  State  will  not 
allow  them  to  do  business  within  its  own  boundaries."     . 

Land  Grant  R.  &  Trust  Co.  v.  Coffee  County,  6  Eau.  245 ;. 
Hill  V.  Beach,  12  N.  J.  Eq.  31. 

This  judgment  and  decree  are  erroneous,  because  the  com- 
plainants' proofs  show  that  the  American  Bell  Telephone 
Company  owned  but  two-thirds  of  the  patent  dated  March 
7, 1876,  and  but  one-th  ird  of  the  patent  dated  January  80, 1877. 

The  evidence  shows  that  Bell  was  not  the  original  and  first 
inventor  of  the  inventions  described  in  the  patent.  His  ap- 
paratus is  inherently  unfit  for  telephonic  purposes  in  the 
transmission  of  articulate  speech. 

The  Court  below  erred  in  entering  a  decree  against  the 
appellants,  Scott  and  others,  who  were  officers  or  directors  of 
the  Clay  Commercial  Telephone  Company,  and  not  jointly 
carrying  on  the  business  of  telephony. 

The  Court  below  erred  in  entering  a  decree  against  the- 
appellant,  Henry  Clay,  who  had  conveyed  to  the  Clay  Com- 
mercial Telephone  Company  the  letters  patent  that  had  been 
granted  to  him,  and  had  no  further  interest  in  the  patents. 

The  bill  of  complaint  is  defective  for  want  of  sufficient 
parties. 

The  complainants  failed  to  prove  the  material  allegations 
set  forth  in  the  bill  of  complaint. 

Bell's  letters  patent  are  not  good  and  valid  in  law. 

The  evidence  shows  that  the  instruments  used  by  the  Clay 
Commercial  Telephone  Company  are  not  arranged  or  con- 
structed according  to  the  specifications  and  claims  set  forth 
in  the  Bell  patents ;  and  that  the  defendants  had  not  infringed 
said  patents. 
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Messrs.  Ltsakdeb  Hill,  George  F.  Edmunds,  Don  M. 
Dickinson,  T.  S.  E.  Dixon,  Charles  P.  Crosby,  H.  C.  An- 
drews and  Melville  Church,  for  the  People's  Telephone- 
Company  (the  Drawbaugh  case)  and  the  Overland  Telephone 
Company : 

It  is  conceded  that  the  machines  conceived  and  constructed: 
by  Daniel  Drawbaugh,  which  did  transmit  articulate  speech,, 
operated  on  the  principle  which  has  bete  applied  under  the 
Bell  patents. 

The  principle  is  that  of  transmitting  articulate  speech  upon 
wires  by  a  continuous  electric  current,  with  the  addition  of 
means  to  cause  incidental  undulations  of  the  current  cori'e- 
sponding  with  the  incidental  tones  of  the  human  voice. 

When  applied  in  the  electric  speaking  telephone  the  prac- 
tical result  is,  that  the  same  air  vibrations  set  in  motion  by 
the  human  voice,  and  producing  sound  by  their  impact  upon 
the  tympanum  of  the  ear,  are  repeated  with  comparative  ex- 
actness upon  the  tympanum  or  diaphragm  of  the  transmit- 
ting instrument,  are  then  by  a  process  carried  to  a  distance,., 
and  there  with  equal  exactness  repeated  upon  the  tympanum 
or  diaphragm  of  the  receiver,  and  thence  again  repeated  upon, 
the  tympanum  of  the  listening  ear. 

The  issue  is  simply,  Did  Alexander  Graham  Bell  or  Daniel 
Drawbaugh  first  conceive  and  apply  this  principle,  and  clothe 
the  conception  in  substantial  forms  which  demonstrated  at 
once  its  practical  efficacy  and  utility  ? 

This  Court  has  clearly  laid  down  the  lines  within  w^hich 
legal  evidence  can  solve  the  question  in  favor  of  Drawbaugh. 

Gaylor  v.  Wilder,  10  How.  477  [5  Am.  &  Eng.  188] ;  Coffin 
V.  Ogden,  18  Wall.  120  [9  Am.  &  Eng.  126]. 

When  the  Drawbaugh  defence  is  tested  by  these  cases,  no 
attack  can  reach  it. 

The  policy  of  the  law  is  to  give  the  utmost  possible  en- 
couragement and  protection  to  the  inventor,  not  to  the 
patentee. 

The  vast  amounts  invested  under  the  Bell  patents  and  in 
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perfecting  them,  the  hosts  of  people  who  have  their  "all "  in- 
vested, the  reflections  upon  "  unscrupulous  speculators,"  said 
to  be  behind  Drawbaugh,  cannot  add  a  feather  in  weighing 
the  matter  of  priority  of  invention. 

The  date  of  Bell's  alleged  invention  can  be  fixed  no  earlier 
than  March  10, 1876 ;  certainly  no  earlier  than  February  14, 
1876. 

But  for  the  purposes  of  the  Drawbaugh  defence,  we  may 
safely  set  the  date  of  the  conception  by  Bell  at  June  2, 1875. 

Previous  to  this  he  had  abandoned  experiments  with  the 
diaphragm,  and  it  was  not  until  December  28, 1875,  in  his 
interview  with  Mr.  George  Brown,  of  Toronto,  Canada,  that 
he  drew  a  sketch  of  his  July,  1875,  instrument,  predicated 
upon  his  experiments  subsequent  to  June  2, 1875, and  placed 
upon  it  these  words  in  his  own  handwriting :  "  First  ^(tonpt 
to  transmit  the  human  voice.'*' 

And  so,  though  the  evidence  permits  us  to  place  it  later, 
we  fix  the  earliest  date  of  Bell's  invention,  June  2, 1875. 

We  present  a  history  from  the  first  idea  conceived  by 
Drawbaugh,  of  transmitting  articulate  speech  over  a  tele- 
graph wire  in  1859-60,  through  various  experiments  by 
which  the  conception  finally  took  on  mechanical,  though 
rude  forms,  and  became  of  practical  use,  down  to  the  finished 
and  nicely-adjusted  mechanism ;  all  prior  to  the  date  of  Bell's 
invention. 

This  history  rests  for  its  general  truthfulness,  and  for  the 
accuracy  of  its  details,  upon  the  direct  and  positive  testi- 
mony of  an  entire  community,  and  of  visitors  to  that  com- 
munity, representing  all  classes. 

Over  two  hundred  persons  testify  to  knoioledge  of  Drawbaugh' s 
telephones  as  an  accomplished  invention  prior  to  the  date  of  BeWs. 
Over  seventy  talked  through  the  machine.  Over  one  hundred 
and  thirty  saw  the  machiues^  and  most  of  these  identify  instru- 
ments, 

Drawbaugh's  shop  was  a  common  resort  for  people,  and  a 
place  to  which  visitors  were  frequently  taken ;  while  Draw- 
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baugh  himself  was  considered  a  remarkable  man  among  the 
people. 

The  great  mass  of  evidence  for  the  defence  is  not  of  illit- 
erate or  careless  witnesses,  but  on  the  contrary  is  that  kind 
which  is  admitted  to  be  even  superior  to  that  of  the  mere 
learned  or  scientific.    There  is  no  room  for  mistake. 

So  strong  and  vigorous  was  this  class  of  testimony  that 
the  Court  below  was  constrained  to  hold  that  "  The  case 
made  by  these  witnesses  is  sufficiently  formidable  to  over- 
come the  legal  presumption  of  the  validity  of  the  complain- 
ant's patent." 

It  is  doubtless  true  that  strong  circumstantial  should 
sometimes  overcome  direct  evidence,  as  in  Howe  v.  Under- 
wood, 1  Pish.  Pat.  Cas.  162. 

But  the  testimony  here  is  far  beyond  the  range  of  that 
doctrine.    Other  rules  apply. 

In  this  case  we  have  hundreds  of  witnesses,  each  describing 
either  the  knowledge  of  his  own  senses  of  a  result,  or  of  the 
hearing  of  the  result,  which,  if  in  fact  it  occurred,  or  if  in 
fact  he  heard  of  it,  was  the  most  startling  and  unheard  of 
thing  in  all  his  experience. 

It  was  not  merely  a  wonderful  mechanical  contrivance, 
but  here  was  an  unseen  and  mysterious  cause,  whose  pro- 
cesses were  not  discoverable  to  the  vision,  whose  force 
seemed  rather  of  the  unnatural,  and  whose  results  alone  im- 
pressed the  mind  and  memory. 

If  the  machine  talked^  and  the  witness  heard  it,  there  can 
be  no  doubt  of  the  accuracy  of  the  impression  made. 

It  is  the  strongest  possible  corroboration  that  the  wit- 
nesses do  not  agree  in  their  memories  of  the,  to  them,  novel 
parts  of  the  instrument ;  or  are  at  fault  or  are  mistaken  as  to 
the  identity  of  the  instruments,  or  of  the  diflerence  between 
the  carbon  or  variable-resistance  machines  and  the  magneto 
machines. 

They  are  agreed  in  memory  of  the  great,  conclusive  fact, 

lUAT  THIS  MACHINE  DID  TALK. 
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"We  find  repeated  and  constantly  appearing  support  of  the 
main  facta  testified  to,  in  perfectly  natural  and  consistent 
collateral  matters. 

"We  find  the  unlearned  and  unskilled  remembering  well  the 
talking  machine,  when  clothed  in  the  familiar  garb  of  a  tin 
mustard  box  or  common  glass  tumbler,  and  forgetting  other 
details ;  we  find  others  remembering  the  instruments  with 
any  peculiarity  about  them  like  the  spiral  magnet  better 
than  they  can  recall  other  parts ;  we  find  the  blacksmith 
remembering  the  shape  and  position  of  the  permanent  mag- 
net with  which  he  is  familiar,  and  forgetting  all  about  the 
electro-magnet,  of  which  he  knew  nothing.  We  find  a 
farmer,  recalling  all  the  details  for  applying  electricity  about 
the  machines,  but  cease  to  wonder  at  his  accuracy  when  we 
find  that  he  had  at  some  time  before  greatly  interested  him- 
self about  practical  electrical  machinery.  The  very  diversity 
of  detail,  the  absence  of  concurrence  in  circumstance,  in  occa- 
sion and  in  time,  presents  this  mass  of  testimony  impregnable 
against  the  complainants'  theory,  that  it  is  the  product  of 
consultation  or  of  prearrangement. 

Care  has  been  taken,  in  summonuig  witnesses  to  testify j  to 
call  no  man  whose  character  or  whose  word  could  be  success- 
fully impeached  by  any  methods  known  to  the  law. 

The  charges  of  conspiracy  and  of  gullibility  against  these 
witnesses  rest  only  upon  the  bare  statements  of  counsel. '  The 
lives  of  all  the  witnesses  are  clean,  their  characters  for  truth 
and  veracity  unassailed. 

We  submit  an  analysis  of  the  testimony,  and  call  particular 
attention  to  the  absolute  certainty  of  the  dates  as  fixed  by 
collateral  matters  in  every  instance. 

Complainants  have  introduced  forty-eight  witnesses  to 
show  that  they  never  saw  the  machines  and  never  heard  them 
spoken  of.  Of  these  but  ten  stand  the  test  of  cross-examina- 
tion and  rebuttal.  Among  these  are  Theophilus  Weaver, 
who  had  been  employed  by  the  complainants  to  get  up  tes- 
timony, and  was  not  on  good  terms  with  Drawbaugh,  and 


Oct.,  1887.]  TELEPHONE  CASES.  397 

Argument  of  counsel. 

David  A.  Hauck,  with  whom  Drawbaugh  had  a  suit,  and 
who  was  adjudged,  both  by  the  Examiner  of  Interferences, 
and,  subsequently  upon  appeal,  by  the  Board  of  Chief  Exam- 
iners, to  have  sworn  falsely. 

This  case  affords  striking  illustration  of  the  wisdom  of 
those  settled  legal  rules  for  valuing  evidence,  which  give  great 
weight  to  posidve  and  little  weight  to  negative  testimony. 

This  Court  sa*  in  Stitt  v.  Huidekoper,  17  Wall.  384 :  « It 
is  a  rule  that  ordinarily  a  witness  who  testifies  to  an  aflSrma- 
tive,  is  to  be  preferred  to  one  who  testifies  to  a  negative." 

See  also  Collection  of  Cases,  14  U.  S.  Dig.  642  ;  Gilb.  Ev. 
140 ;  1  Stark.  Ev.  §  32. 

While  no  person  possessing  a  memory  could  well  forget 
having  talked  through  one  of  these  machines,  yet  it  may  be 
true,  that  others  who  testify  that  they  never  heard  of  it,  or 
did  not  see  it,  tell  the  truth,  from  lack  of  opportunity  to  see 
or  hear  it. 

The  difference  in  the  ability  of  persons  to  recall  facts  is  a 
matter  of  common  observation ;  and  witnesses  may  be  influ- 
enced not  to  remember. 

(Counsel  here  commented  on  the  testimony  of  complain- 
ants' witnesses.) 

N'egative  witnesses  cannot  stand  against  the  positive  testi- 
mony of  men  who  saw  and  talked  through  the  telephone, 
remember  the  words,  and  identify  the  instruments. 

It  would  be  presumable  that  the  throe  or  four  witnesses 
testifying  that  Drawbaugh  did  not  speak  to  them  were  omit- 
ted to  be  spoken  to  by  him,  because  of  discouragement,  or 
diffidence,  or  experience  of  repeated  rebuff,  rather  than  that 
the  positive  testimony  of  himself,  and  of  so  many  witnesses 
of  character,  is  wickedly  false. 

Drawbaugh  and  his  witnesses  should  have  the  benefit  of 
the  presumption  in  favor  of  truth  and  honesty. 

When  a  man  is  relating  an  exceptional  experience — ^an  as- 
tonishing result,  a  mystery  connected  with  spoken  words — 
it  would  be  more  incredible  if  he  did  not  remember  it. 
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Resort  has  been  had,  not  to  the  testimony,  but  to  the 
theory  of  the  inherent  incredibility  of  the  defence,  and  es- 
pecially of  th6  story  of  Drawbaugh  himself. 

Drawbaugh's  history  of  himself  and  of  his  experiments 
and  labors  upon  the  electric  speaking-telephone  from  1860  to 
1879,  inclusive,  must  be  either  a  truthful  statement,  or  one 
manufactured  by  a  wicked  mind ;  yet,  all  the  methods 
known  to  the  profession  have  been  applied  for  the  purpose 
of  breaking  down  his  testimony,  and  without  success. 

Upon  the  course  and  path  of  his  life,  and  his  relations  and 
dealings  with  all  men  from  his  boyhood  down  to  his  fifty- 
eighth  year,  the  complainants  have  focused  a  light  which 
has  made  luminous  every  detail.  But  we  find  that  he  bore 
a  character,  and  had  a  life  record  whose  honesty  and  truth- 
fulness could  not  be  assailed.  All  bear  testimony  to  his 
steadiness,  his  industry,  his  enthusiasm  in  physics,  and  es- 
pecially in  electric  science. 

The  record  is  full  of  evidence  of  the  employment  of 
"agents"  from  the  community,  by  the  complainants,  in  a 
search  for  matter  wherewith  to  attack  him. 

It  has  never  been  true  in  the  history  of  jurisprudence  that 
a  fabricated  story,  covering  a  long  period  and  series  of  trans- 
actions, could  stand  the  tests  applied  to  it  in  the  courts  of 
justice. 

Drawbaugh's  testimony  covers  882  pages,  of  which  180 
pages  are  cross-examination,  and  the  complainants  com- 
manded every  available  resource  and  all  the  ability  and 
knowledge,  both  scientific,  legal  and  common,  that  would 
by  any  possibility  be  put  into  an  attempt  to  break  a  witness 
by  cross-examination. 

A  careful  reading  of  this  testimony  is  convincing  of  its 
truth.  The  very  faults  of  Drawbaugh's  memory,  the  immar 
terial  contradictions  and  changing  of  immaterial  dates  only 
go  to  strengthen  the  conviction  that  the  history  as  related  is 
genuine  and  truthful.  It  is  without  a  trace  of  the  inflexi- 
bility which  characterizes  fabrication.    The  man  that  speaks 
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is  in  harmony  with  the  history  of  the  man's  character  as  re- 
lated ;  in  harmony  with  all  knowledge  of  the  honest,  inge- 
nious, open-minded  genius,  as  portrayed  by  the  account  of 
his  life. 

It  is  said  by  the  complainants  that  Drawbaugh  was  not  a 
learned  man ;  that  no  one  but  a  scientist  could  have  invented 
the  telephone;  and  the  fact  of  his  busying  himself  with 
other  inventions  in  mechanical  contrivances  is  used  as  show- 
ing that  he  could  not  have  conceived  or  had  his  mind  upon 
80  great  a  discovery  as  that  of  the  transmission  of  articulate 
Bpeech. 

So  far  as  the  learning  is  concerned,  it  can  be  shown  that 
successful  inventors  are  not  the  product  of  the  universities, 
but  of  natural  conditions  and  of  tendencies  common  enough 
in  American  civilization.  Genius  is  innate,  and  the  man 
possessing  it  is  the  man  who  must  advance  in  its  use. 

No  mere  theory  can  give  the  accurate  and  ready  knowl- 
edge which  practice  imparts.  Von  Humboldt  found*  at 
Calabozo  an  electrical  machine,  the  work  of  a  man  who  had 
never  seen  any  instrument,  who  had  no  person  to  consult,  and 
who  was  acquainted  with  the  phenomena  of  electricity  only  by 
reading  the  treatise  of  De  Lafond  and  Franklin's  Memoirs, 

The  Royal  Society  of  London  once  elected  to  honorary 
membership  a  man  who  first  demonstrated  that  lightning 
and  electricity  were  one,  whose  reports  as  to  his  experiments 
with  a  kite  and  a  key,  it  had  formerly  refused  to  receive  and 
had  made  sport  of.  He  stands  in  history  and  science  as 
among  the  most  eminent  of  natural  philosophers.  He  was  a 
"  Yankee  tallow  chandler's  son,  a  printer  runaway  boy,"  for 
whom  the  schools  did  nothing. 

Michael  Faraday,  the  son  of  a  blacksmith,  gave  his  atten- 
tion to  practical  experiments  with  electricity,  resulting  in 
the  discovery  of  the  induction  current. 

Hugh  Miller's  great  conceptions  took  form  when,  without 
education,  he  was  working  as  a  laborer  at  the  Cromarty 
stone  yards. 
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Ampere  worked  out  difficult  mathematical  problems  with 
sticks  and  stones  before  he  had  learned  the  names  or  forms 
of  figures. 

But  it  is  said  that  Drawbaugh  busied  himself  with  me- 
chanical contrivances  of  comparative  insignificance. 

So  did  Robert  Fulton,  Guttenberg  and  Franklin.  Again, 
the  attack  is  made  upon  the'credibility  of  Drawbaugh's  story, 
upon  the  ground  that  such  an  invention  would  have  been 
widely  known,  and  would  have  commanded  all  the  resources 
necessary  to  present  it  to  the  public. 

But  the  telephone  seemed  a  mystery  and  a  novelty,  of  no 
practical  utility,  to  the  learned  and  the  rich  of  the  great 
cities,  long  after  Bell's  patents  were  issued. 

Morse,  who  conceived  the  electric  telegraph,  for  twelve 
years  thereafter  struggled  with  poverty,  to  secure  any  con- 
sideration for  it. 

Elias  Howe  for  years  suffered  the  pangs  of  poverty  and 
failure  to  get  friends  or  capital  interested  in  the  sewing  ma- 
chine in  this  country,  or  in  England. 

Now,  what  is  there  in  this  case  that  so  distinguishes  it  in 
the  domain  of  judicial  investigation  as  to  require  a  reversal 
of  settled  rules  of  evidence  ? 

Direct  and  positive  affirmative  evidence,  unimpeached  and 
uncontradicted,  seems  in  the  Court  below  to  have  failed  of 
legal  virtue  when  applied  to  this  particular  controversy ;  and 
the  rule  as  to  presumptions  is  so  radically  altered  that  the 
testimony  of  four  doubtful  witnesses  that  they  did  not  hear 
of  a  fact — ^no,  that  they  did  not  remember  hearing  of  it — 
shall  be  received  as  finally  closing  the  door  against  the  pos- 
sibility of  its  existence,  and  against  the  recognition  of  all  di- 
rect and  positive  testimony  of  twenty-seven  equally  credible 
men  and  women,  that  they  actually  did  see  and  hear  of  the 
thing. 

And  although  he  did  apply  to  twenty-seven  others,  it 
is  conclusively  assumed  that  he  did  not  have  a  telephone, 
because  he  did  not  apply  to  these  four  gentlemen.     As  well 
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might  it  have  been  assumed  that  Howe  did  not  invent  the 
sewing  machine,  because,  after  repeated  attempts,  he  ceased 
his  applications. 

Although  the  greatest  inventors  and  discoverers  have  died 
in  poverty,  or  succeeded  only  after  long  failure,  yet,  because 
Drawbaugh  could  not  at  once  command  recognition  and  in- 
fluence, his  story  is  stamped  as  a"  fabrication  from  beginning 
to  end. 

The  community  corroborating  him  are  called  knaves  or 
fools.  A  mind  active  in  the  direction  of  other  invention  is 
held  evidence  that  this  discovery  was  beyond  his  scope. 

The  learned  Court  below  seems  to  demand  a  new  and  a 
special  law  of  evidence,  and  a  reversal  of  all  the  commonly 
received  notions  of  human  nature,  to  fit  this  case. 

As  the  complainants'  whole  theory  and  the  decision  of  the 
■Court  below  rest  upon  the  basis  that  Drawbaugh  is  a  fraud, 
•and  has  had  the  ingenuity  to  set  up  the  story  and  the  in- 
-fluence  to  get  it  so  overwhelmingly  corroborated,  we  submit 
from  the  record  a  brief  sketch  of  "  His  history,  surroundings 
And  testimony." 

If  a  charlatan,  unlike  his  kind,  he  has  not  led  an  itinerant 
life.  All  that  can  be  told  of  him  from  boyhood  to  age,  all 
the  evil  or  good  that'  is  known  of  him,  all  evidences  of  char- 
racter,  all  the  impressions,  are  written  of  Drawbaugh  in  one 
place  and  upon  one  community. 

The  story  from  his  earliest  to  his  latest  years  is  a  very 
simple  and  homely  one.  If  it  be  true  that  he  developed  into 
A  Machiavelli  in  his  fifty-third  year,  the  incongruity  is  worth 
consideration. 

He  was  giving  attention  to  electric  science  in  1860,  and 
then  conceived  and  talked  of  "  speaking  through  a  telegraphic 
wire  by  electricity.^^ 

Between  1871  and  1874,  Drawbaugh  showed  Exhibit 
"C,"  and  said  that  the  voice  produced  ^^  pulsations  "  upon  the 
machine. 
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At  that  early  time  he  was  experimenting  with  electricity,, 
which  seemed  to  be  his  hobby. 

He  was  a  person  of  remarkable  ingenuity  and  skill.  At 
thirteen  he  made  a  rifle,  and  at  a  later  period  was  skilful  in 
wood-working.  At  twelve  he  made  a  part  of  a  clock.  At 
sixteen  he  manufactured  a  small  steam  engine.  In  1857-1859* 
he  constructed  and  operated  a  photographic  apparatus,  mak- 
ing even  the  lenses  himself.  He  made  a  solar  transit,  and  a 
machine  for  wrapping  electric  wires.  He  made  his  galvan- 
ometers. He  was  applied  to  by  others  to  invent,  and  did  in- 
vent, machines  for  them — ^the  tack  machine  for  Patton,  the 
paper-bag  machine  for  Sengsier,  and  other  machines  for  the 
pump  company  and  for  the  axle  company.  He  was  a  great 
mechanical  genius  and  a  "  great  inventor." 

All  the  witnesses  concur  as  to  his  sobriety,  his  truthful- 
ness, and  his  incessant  and  tireless  industry,  and  of  his  labors^ 
extending  far  into  the  night.  He  was  generous  and  kindly, 
and  negligent  in  money  matters.  His  wife  refused  to  sign  the 
deed  when  he  wished  to  sell  their  little  home,  to  put  money: 
into  the  "  talking  machine." 

(The  counsel  here  reviewed  the  evidences  showing  Draw- 
baugh's  poverty.) 

The  able  opinion  of  the  circuit  judge  is  exhaustive  in  its 
treatment  of  Drawbaugh  as  a  conspirator,  a  perjurer,  and  as 
a  general  fraud. 

(Counsel  here  discussed  the  evidence  on  which  this  charge 
rests.) 

A   BRIEF   SKETCH    OP   THE   CONCEPTION   AND   PROGRESS  OF  DRAW- 
BAUGH's   TELEPHONE. 

He  early  began  to  study  the  subject.  He  experimented 
with  the  vocal  organs,  and  had  learned  the  fact  that  sound 
set  up  vibrations  in  solid  substances. 

He  pursued  the  principle  always,  that  the  current  must 
not  be  broken,  and  from  the  first  his  conception  was  of  a  con- 
tinuous current. 
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(Counsel  here  goes  into  the  evidence  on  this  subject,  show- 
ing his  experiments  and  the  progress  of  his  invention.) 

The  story  of  Drawbaugh  then,  and  of  the  record,  over- 
whelmingly corroborated  by  the  witnesses  for  the  defence,  is 
is  as  follows : 

Early  conception  and  experiments  with  the  continuous  cur- 
rent, 1862, 1866,  and  1867. 

Tea-cup  transmitter  and  receiver,  186b  and  1867. 

Tumbler  and  tin  cup  and  mustard  can  ("  F  "  and  "  B  "), 
1867  and  1869. 

Improvement  upon  "  B  "  ("  C  "),  1869, 1870. 

Further  improvement  upon  ''  C "  and  the  more  perfect 
magneto  instrument  "  I,"  1870,  1871. 

Mouthpiece  changed  to  centre,  and  adjusting  screw  inserted 
(Exhibit  "A"),  1874. 

"  D  "  and  "  E,"  perfectly  adjusted  and  finished  magneto  in- 
struments, January  and  February,  1875. 

"  L,"  "  M,"  "  G,"  and  "  0,"  from  February,  1875, to  August, 
1876. 
"  H,"  August,  1876. 
"  J,"  "  N,"  and  "  P,"  1878. 

The  reason  %vhy  Drawbaugh  was  seen  by  some  of  the  wit- 
nesses working  with  the  earlier  machines,  after  the  perfec- 
tion of  the  instruments  "  D "  and  "  E,"  on  other  earlier 
magneto  instruments,  was  that  Drawbaugh,  on  discovering 
that  the  magneto  receiver  "  B,"  as  improved  and  organized 
in  the  improved  "  C,"  in  1870,  would  serve  as  a  transmitter, 
temporarily  abandoned  the  variable  resistance  transmitters, 
"F"  and  "B,"  and  did  not  return  to  experiments  and 
progress  on  them  till  1875.  From  them,  through  a  series  of 
experiments  and  improvement,  came  finally  the  perfect  car- 
bon instruments  in  1878. 

As  to  the  claim  that  Drawbaugh  was  still  experimenting, 
when  defendants'  evidence  shows  he  had  accomplished  the 
invention,  the  answer  is  that  the  instrument  in  his  view  "  w^as 
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not  loud  enough  for  practical  purposes,"  He  wanted  it  to 
talk  out  as  a  man  talks. 

The  charge  that  Drawbaugh  did  not  make  known  his  inven- 
tion to  his  associates  in  the  shops  where  he  worked  has  noth- 
ing to  rest  upon. 

(Counsel  reviews  the  evidence  on  this  point,  and  also  the 
testimony  of  thirty-seven  of  defendants'  witnesses,  establish* 
ing  the  invention  of  Drawbaugh.) 

Without  continuing  an  extended  analysis  we  refer  briefly, 
in  addition  to  the  foregoing,  and  in  addition  to  the  witnesses 
discussed  and  quoted,  to  the  following  equally  strong  and 
positive  testimony  (citing  the  testimony  of  about  seventy  ad- 
ditional witnesses). 

Ephraim  R.  Holsinger,  a  newspaper  man  and  job  printer, 
was  called  by  the  complainants  who  proved  by  him  that  he 
published  a  card  for  Drawbaugh  before  June,  1874,  contain- 
ing a  partial  list  of  inventions,  and  not  mentioning  the 
telephone. 

This  card  is  as  follows : 

We  say  of  it: 

1.  It  was  prepared  bj-  Holsinger,  without  Drawbaugh's 
supervision. 

2.  It  purports  only  to  give  a  list  of  patented  inventions. 

3.  It  purports  to  give  a  list  of  practical  and  every-day  tools, 
used  among  the  people  where  the  card  was  issued. 

4.  The  advertisement  in  it  of  a  double  machine  for  tele- 
phoning would  have  been  absurd. 

5.  It  was  early  in  1874,  and  Drawbaugh  had  no  telephone 
machines  ready  for  sale,  and  the  card  purports  to  advertise 
only  for  sale  to  the  class  of  people  about  there,  and  it  omitted 
the  gas  governor  and  wire  wrappers  and  the  stamp  canceller, 
for  the  same  reason,  i.  e.,  such  people  did  not  use  them. 

6.  Drawbaugh  would  not  care  to  advertise  to  patent  pirates 
the  matter  of  his  greatest  work,  to  no  good  purpose. 

7.  His  object  was  to  get  every-day  work  without  calling 
attention  to  his  "hobby." 
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8.  Holsinger  talked  through  the,  to  him,  perfect,  because 
finished,  machines  "  D  "  and  "  E  "  (not  finished  until  Febru- 
ary, 1875),  in  the  summer  of  1875,  a  year  after  the  card ;  and 
the  "  experiments,"  as  he  calls  them,  of  1874,  were  with  the 
rude  and  unclosed  machines  "E,"  «B"  and  ".C." 

Finally,  the  witness  Holsinger  distinctly  states  that  his 
testimony  for  defendants  is  correct. 

Of  the  witnesses,  all,  with  the  exception  of  eight,  give 
their  testimony  as  to  having  seen  or  talked  with  the  machines 
prior  to  June  2, 1875,  the  date  of  Bell's  invention ;  and  in 
every  case  the  testimony  shows  that  the  date  has  been  fixed 
accurately  by  collateral  and  convincing  circumstances. 

To  corroborate  the  dates  we  called  a  number  of  witnesses, 
who  testified  as  to  being  told  of  the  machines  and  of  the 
common  report  of  the  machines,  at  the  dates  which  the  fore- 
going witnesses  have  fixed  as  the  time  they  saw  them ;  and 
this  latter  class  of  witnesses  as  accurately  fix  the  dates. 

We  have,  in  almost  every  instance,  called  a  stranger  to  the 
witness  giving  the  direct  testimony,  to  establish  the  date  of 
such  collateral  fact. 

(Counsel  here  recites  the  evidence.) 

A  number  of  the  original  parts  of  these  instruments  exist 
and  are  in  evidence,  and  from  the  parts  and  from  the  testi- 
mony of  Drawbaugh  and  other  witnesses  describing  them, 
reproduced  instruments  were  constructed,  in  order  to  show 
the  Court  how  they  appeared  and  acted,  when  completed  in 
all  their  parts.  Of  the  reproductions  "  F  "  was  the  only  one 
of  the  four  which  was  a  carbon  instrument. 

The  Court  below  lays  great  stress  upon  the  failure  of  these 
instruments  to  do  satisfactory  work  in  the  New  York  tests. 
The  instruments  were  again  reproduced  and  properly  adjusted 
at  Philadelphia,  and  worked  perfectly. 

It  is  difficult  to  see  wherein  the  essential  parts  of  these 

machines  differ,  and  it  is  perfectly  plain  that  the  New  York 

*  tests  failed  of  perfect  action  from  the  rough  treatment  the 
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machines  Lad  had,  and,  from  having  been  shaken  out  of  ad- 
justment. 

Mr.  Georgb  F.  Edmunds,  for  the  People's  Telephone  Com- 
pany (Drawbaugh  case),  and  the  Overland  Telephone  Com- 
panj^ : 

The  Court  below  was  right  in  its  theory  that  this  method 
of  transmitting  speech  by  electrical  contrivances  actually 
existed  at  the  time  that  the  defendants'  testimony  in  the 
Court  below  said  that  it  did,  or  else  that  the  whole  of  the 
defendants'  testimony  is  false. 

It  was  found  by  the  Court  below,  that  the  story  that  was 
told  by  Drawbaugh  and  his  witnesses  was  untrue. 

If  the  things  took  place  that  the  testimony  tends  to  show, 
then  Bell's  case,  as  a  prior  inventor  and  entitled  to  prevent 
the  use  of  these  machines  invented  by  Drawbaugh,  has  no 
place  in  this  Court. 

The  question  that  you  are  now  to  pronounce  upon  is  not 
whether  Diawbaugh  shall  have  a  patent ;  it  is  the  question 
of  whether  he  and  those  who  have  taken  up  his  cause  shall 
have  a  right  to  use  their  instruments  against  the  interven- 
tion of  Bell  as  a  prior  inventor. 

It  is  of  no  consequence  whether  Drawbaugh  has  an  appli- 
cation for  a  patent  now  pending,  or  whether  he  never  made 
an  application,  or  thought  of  making  an  application,  for  a 
patent. 

The  point  is  whether  Bell  is  the  firet  and  prior  inventor 
of  a  useful  invention,  and  has  made  a  proper  application  for 
its  exclusive  use. 

What  is  to  become  of  the  Drawbaugh  invention  or  the 
Gray  invention  has  nothing  to  do  with  this  case. 

A  telephone  is  a  contrivance  for  transmitting  speech ;  an 
extremely  useful,  ingenious  and  valuable  invention. 

Are  you  to  say  that  every  man  who  lived  in  this  neigh- 
borhood in  Pennsylvania,  and  that  this  old  unlettered  man, 
Drawbaugh,  whose  life  had  been  pure  from  beginning  to  end, 
are  liars  ? 
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I  denj^  it.  It  is  against  human  experience ;  it  is  against 
human  morals ;  it  is  against  every  principle  and  test. 

I  want  to  ask  Your  Honors  to  read  this  testimony  both  of 
the  complainants  and  of  the  defendants,  in  this  People's 
cause,  and  the  Overland  cause,  which  brings  in  some  later 
testimony,  and  see  whether  you  can  say,  as  Judge  Wallace 
did,  that  the  statement  of  this  poor  old  inventor  himself  is  a 
fabrication,  and  that  every  other  part  of  it,  as  to  events  that 
they  say  took  place  before  this  patent  of  Bell  was  applied 
for,  was  a  pure  delusion,  and  that  the  testimony  of  scores 
and  scores  of  men  and  women,  having  no  common  concert, 
was  a  fabrication. 

Suppose  Drawbaugh  had  applied  for  a  patent  before  Bell, 
and  the  Commissioner  of  Patents  had  said :  "  I  will  not  grant 
ypu  this  telephone  patent  because  it  is  not  a  useful  inven- 
tion," and  we  appeal  and  come  here  with  this  testimony, 
could  there  be  a  doubt  that  you  would  say  that  that  thing 
did  exist,  and  that  Drawbaugh  did  it  ?  It  is  impossible  to 
deny  it. 

I  believe  you  all  would  have  thought,  as  Orton  thought, 
and  as  the  Stock  Exchange  thought  at  New  York,  and  as 
everybody  else  thought  at  that  period  of  time,  "  We  cannot 
grant  this  patent  because  it  is  a  mere  toy." 

I  think  the  key  to  the  whole  of  it  is,  that  at  the  time 
when  this  invention  was  being  carried  forward  by  this  man, 
nobody  believed  it  was  otherwise  than  the  idea  of  what  is 
-now  called  a  crank.  Some  people — for  people  differ  in  their 
emotions  and  their  sensibilities  and  their  perceptibilities — 
said,  "  It  is  impossible." 

Nobody  believed  it.  That  would  dispose  of  one  class  of 
these  witnesses,  who  said  it  was  impossible.  The  other  class 
said :  "  What  good  will  it  do  that  you  can  speak  through 
this  piece  of  wire  and  by  this  contrivance  ?  " 

It  took  a  year  or  more  before  Bell  and  all  his  coadjutors, 
with  millions  of  capital  and  enterprise  and  ambition  behind 
to  push  it  for\^^ard,  and  not  an  over  amount  of  scruples 
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before  to  retard  it,  brought  his  invention  to  be  believed  in 
and  invested  in  and  operated  by  the  public  as  a  useful  inven- 
tion.    It  turns  out  to  be  useful. 

If  Drawbaugh  had  done  the  same  thing  that  Bell  had,  in 
the  same  time,  you  would  have  believed  the  whole  thing  waa 
a  conspiracy  and  a  lie,  and  that  the  thing  did  not  exist  now. 
You  would  not  have  believed  the  evidence  of  your  own 
senses. 

Witnesses  are  called  upon,  one  by  one,  to  state  what  they 
remember;  that  they  saw  the  thing  and  heard  the  voice. 
How  are  you  going  to  disbelieve  it  ?  Why,  Judge  Wal- 
lace says:  "It  is  absolutely  incredible  that  Drawbaugh 
could  have  done  that  thing."  That  is  the  honest  statement 
of  the  judgment  of  the  Court  below,  and  it  is  the  best  ground 
on  which  the  complainants'  case  below  and  the  appellees 
here  can  be  put. 

That  is  the  ground  upon  which  the  Court  below  held  that 
the  Drawbaugh  contrivances,  machines,  instruments,  operar 
tions  and  facts  never  existed. 

Now,  I  beg  that  Your  Honors  will  not  commit  yourselves 
to  any  such  theory  of  the  weighing  of  human  testimony  as 
that.  But  let  us  see  how  they  treat  Drawbaugh  alone.  I 
don't  mean  to  leave  Mr.  Drawbaugh  in  the  category  in  which 
Mr.  Justice  Wallace  left  him. 

How  are  you  going  to  tell  whether  a  man  is  an  honest 
man  or  not  ?  All  that  we  can  judge  by  is  the  life  and  con- 
versation of  the  person  in  question.  If  a  man  has  been  an 
immoral  man,  you  doubt  him. 

Suppose  a  man,  whose  life  from  his  birth  to  the  day  of 
giving  his  testimony  has  been  pure,  has  been  upright,  has 
been  respected,  and  that  in  the  whole  forty  years  that  he  had 
lived  in  that  community  never  a  shade  or  a  suspicion  had 
touched  it ;  and  he  tells  you  a  tale  of  an  event  that  he  him- 
self was  the  doer  of,  and  which  is  within  the  range  of  sanity ; 
would  you  believe  him,  although  two  years,  five  years,  ten 
years  after,  a  scientist,  glorified  by  capital  and  by  fame,  had 
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said :  "  I  have  done  that  thing,  and  therefore  you  could  not 
have  done  it  before  ?  "  That  is  a  statement  of  this  case  as 
applied  to  the  testimony  of  Drawbaugh  himself,  if  you  took 
him  alone. 

And  he  is  suri'ounded  and  fortified  by  scores  and  scores  of 
honest  and  respectable  people,  whose  characters  are  not  im- 
peached any  more  than  his  is,  who  say  that  they  saw  and 
heard  that  thing  done  long  before  Bell's  discovery.  So  that 
I  submit  that  you  cannot  fail  to  say  that  it  is  proved  that 
this  old  man,  in  that  obscure  place,  did  do  the  thing  that 
Bell  did,  in  1876  or  1877. 

I  am  under  the  impression  that  it  is  not  really  disputed  by 
the  gentlemen  on  the  other  side  that  if  the  things  took  place 
at  Elberly's  Mills,  from  1869  to  1875  and  '76,  that  the 
defendants'  witnesses  say  did,  and  that  Drawbaugh  says 
did,  then  Draw^baugh  used  the  same  principle,  employed  the 
same  method,  the  same  process,  in  substance  and  in  effect 
that  were  employed  by  Bell. 

If,  therefore,  the  contrivance  is  the  same  in  substance,  and 
it  existed  before,  then  Drawbaugh  and  his  friends  ought  to 
be  allowed  to  use  it.  If  it  is  not  the  same,  then  clearly,  of 
course,  they  ought  to  be  allowed  to  use  it,  because  it  doea 
not  infringe  Bell's  patent. 

Something  has  been  said  about  Gray's  having  applied  for 
a  telephone  patent  in  1876,  the  same  day  that  Bell  did,  but 
I  will  not  dwell  on  this.  What  I  have  said  is,  to  my  mind, 
the  key  to  the  whole  thing  on  th3  question  of  priority. 

Judge  Wallace  stood  on  the  idea  that  it  is  intrinsically 
impossible  that  Drawbaugh  could  have  had  such  a  concep- 
tion. Why  ?  Because  it  required  what  is  called  scientific 
training.  A  force  of  nature  has  never  been  discovered  by 
such  logical  steps  as  Judge  Wallace  thought  necessary.  Bell 
himself  was  struggling  and  struggling  to  do  something  which 
he  could  not  reach.  How  did  he  get  it  at  last?  Accidentally. 
It  was  not  logic  that  did  it.  It  was  not  logic  that  led  Frank- 
lin to  put  his  kite  up  in  the  sky.     It  was  not  logic  that  has 
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led  anybody  to  discover  anything.  It  is  not  training  that 
does  it,  although  training  is  useful. 

Take  Arkwright,  the  great  English  inventor  of  the  cotton 
spinning  machinery  ;  was  he  a  student,  a  professor,  a  teacher 
of  any  kind  of  science  ?     Not  a  bit  of  it.     He  was  a  barber. 

"Watt,  another  Englishman ;  where  was  his  scholasticism, 
his  great  accumulation  of  scientific  knowledge  ? 

I  can  run  down  through  Fulton,  and  Whitney,  the  cotton- 
gin  man ;  and  what  was  he?  A  man  skilful  in  mechanics? 
Xo ;  he  was  a  lawyer  in  an  obscure  country  town  in  Georgia, 
living  on  a  plantation,  and  teaching  the  children. 

This  lawyer  invented  the  cotton-gin.  Up  start  my  broth- 
ers on  the  other  side  and  say,  as  Judge  Wallace  said  below, 
"  Why  it  is  utterly  impossible." 

I  could  go  through,  of  course,  innumerable  illustrations 
which  demonstrate  that  the  correlation  between  what  we  call 
scientific  knowledge  and  education,  and  the  discovery  of  these 
important  forces  of  nature  and  their  application, has  no  con- 
nection whatever.  And  that  it  is  more  often  than  otherwise 
that  the  obscure  genius  whom  God  made,  and  whom  the 
schools  did  not  make,  and  the  obscure  mechanics  have  been 
men  who  have  brought  to  the  knowledge  of  mankind  most 
of  the  things  which  we  now  consider  to  be  the  most  useful 
to  us. 

I  must  say  that  in  respect  of  the  topic  to  which  I  have 
called  Your  Honors'  attention,  that  it  is  the  end  of  this  case, 
if  Your  Honors  will  take  this  testimony  as  to  what  took 
place  in  an  honest  and  respectable  community  in  Pennsyl- 
vania for  years  and  years,  year  in  and  year  out,  proved  by 
the  whole  body  of  the  community,  of  every  calling,  in  sup- 
port of  this  honest  old  man  whose  career  is  not  questioned 
as  a  man  of  purity  of  life,  of  uprightness  of  character,  al- 
though poor  and  sorrowful ;  there  is  an  end  of  it,  and  if  you 
will  only  read  the  testimony,  I  have  nothing  more  to  say. 

Oral  argument  of  Mr.  James  J.  Storrow,  for  the  Ameri- 
can Bell  Telephone  Company,  on  the  Drawbaugh  defence : 
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Drawbaugh's  story  is  that  he  had  electric  speaking  tele- 
phones for  eight  years  before  the  Bell  patent,  at  his  machine 
shop  at  Eberly's  Mills  ;  and  yet  these  telephones  were  never 
used  for  any  useful  purposes  whatever. 

According  to  his  story  they  were  kept  in  a  box,  and  he 
took  them  out  once  in  a  while  to  experiment  with,  or  to  en- 
tertain visitors.  That  was  the  only  use  he  ever  made  of 
them. 

It  is  impossible'  that  a  practicable  telephone,  successful, 
operative,  could  have  been  there  without  coming  into  use. 

Not  a  human  being  in  the  world  ever  transmitted  speech 
by  reason  of  any  information  derived  from  Drawbaugh.  The 
telephones  which  have  come  into  the  world  are  the  result  of 
the  independent  inventions  of  other  persons,  and  are  not  due 
to  any  information  from  Drawbaugh. 

We  know  how  Bell's  instruments  astonished  the  world,  how 
his  feeble  instrument  at  the  Centennial  made  him  fiimous. 

Such  an  invention  could  not  help  publishing  itself.  If  it 
exists,  it  gets  published  necessaril3% 

The  argument  that  was  made  yesterday  was  that  Mr. 
Orton,  the  president  of  the  Western  Union  Company,  saw 
the  telephones  of  Bell,  in  the  spring  of  1877  ;  examined  them, 
and  pronounced  them  to  be  a  mere  scientific  toy. 

The  facts  are  that  in  the  summer  of  1877,  Mr.  Orton  said 
that  the  Western  Union  must  have  the  speaking  telephone, 
and  on  September  6,  1877,  made  a  contract  with  Dolbear 
to  at  once  put  out  telephones,  and  about  the  same  time  made 
a  similar  contract  with  Gray. 

On  December  1,  1877,  Mr.  Orton  had  organized  a  new 
company,  the  "American  Speaking  Telephone  Company." 
In  the  spring  of  1878,  Mr.  Orton's  companies  were  actively 
engaged  in  furnishing  telephones  for  commercial  use. 

Drawbaugh  was  first  set  up  to  anticipate  the  Bell  patent 
by  a  statement  in  the  newspapers,  in  the  summer  of  1880, 
that  his  associates  had  proposed  to  obtain  a  patent  for  him 
as  the  first  inventor  of  the  speaking  telephone. 
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That  was  the  first  announcement  of  Drawbaugh  to  the 
world.  This  suit  was  brought  in  October,  1880,  and  resulted 
in  a  preliminary  injunction. 

There  was  a  hearing  on  a  motion  against  the  Overland 
Company  at  Philadelphia,  in  which  the  Drawbaugh  defence 
was  set  up. 

The  Drawbaugh  case,  on  its  merits,  has  been  considered  by 
Judge  Wallace  and  by  no  other  judge. 

The  defendants  did  not  use  and  never  intended  to  use  any 
telephone  made  or  devised  by  Drawbaugh.  A  company 
formed  in  the  beginning  of  1880  had  proposed  to  use  tele- 
phones devised  by  Klemm  and  by  Tisdel,  and  were  afraid 
they  would  be  enjoined,  and  after  they  had  started  in  that 
enterprise,  they  bought  Drawbaugh's  pretentions. 

Drawbaugh  is  set  up  as  a  prior  inventor  to  destroy  the  Bell 
patent.  Drawbaugh's  telephones  were  never  used  practically 
for  any  useful  purpose.  That  they  were  not  used  is  proof 
that  they  did  not  then  exist  or  were  not  then  capable  of  use. 
All  the  apparatus  alleged  to  have  been  made  before  1875 
by  Drawbaugh  has  gone  so  far  into  ruins  that  it  is  impossible 
to  transmit  sound  with  it,  except  instrument  "A"  alleged  to 
have  been  made  in  the  fall  of  1874.  That  instrument  is  a 
good  receiver  for  a  speaking-telephone,  but  it  is  not  a  speak- 
ing-telephone. It  takes  two  instruments  to  make  a  tele- 
phone. 

Of  these  instruments  alleged  to  have  been  made  in  or  be- 
fore 1874,  the  parts  absolutely  required  to  make  Uny  sound 
cannot  be  restored,  or  their  character  learned,  except  from 
Drawbaugh's  deposition. 

After  the  injunction  and*  the  answer  and  replication,  we 
put  in  our  usual  prima  facie  case,  proved  our  patent  and  in- 
fringement. Then  the  defendants  took  testimony  about 
Drawbaugh's  story — one  hundred  and  twenty-five  witnesses. 
Then  we  took  about  one  hundred  witnesses  on  the  Draw- 
baugh story.  Then  they  took  about  two  hundred,  and  tht  n 
we  took  some  more,  and  so  on,  until  after  about  three  years 
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and  a  half  of  work,  in  June,  1884,  the  case  was  completed 
and  ready  for  argument. 

The  case  then  went  to  a  hearing,  and  was  decided  by  Judge 
Wallace  in  favor  of  the  Bell  patent,  about  the  first  of  De- 
cember, 1884. 

When  the  Drawbaugh  decision  was  announced,  the  Over- 
land Company  had  not  completed  their  testimony,  and  they 
took  more  testimony  about  Drawbaugh. 

By  agreement  that  was  incorporated  in  the  Drawbaugh 
case,  and  laid  before  Judge  Wallace,  and  argued  before  him 
on  the  last  of  November,  1875,  and  upon  that  hearing  he 
affirmed  his  former  decision. 

We  are  justified  in  saying  that  whatever  they  did  not 
supply  at  the  second  hearing  does  not  exist.  Mere  oral 
recollections  i^ever  yet  made  out  a  case. 

In  such  cases,  the  defendant's  proof  must  remove  doubts ; 
every  reasonable  doubt  should  be  resolved  against  him. 

Coffin  V.  Ogden,  18  Wall.  120  [9  Am.  &  Eng.  125] ;  Par- 
ham  V.  American  Buttonhole,  O.  &  S.  M.  Co.  4  Pish.  Pat.  Cas. 
468. 

Oral  recollections  cannot  prevail  against  reasonable  infer- 
ences from  conduct. 

Wood  V.  Cleveland  Rolling  Mill  Co.  4  Fish.  Pat.  Cas.  550; 
Atlantic  Works  v.  Brady,  107  U.  S.  192  [14  Am.  &  Eng.  380]. 

Such  testimony  should  be  weighed  with  care,  and  the 
defence  allowed  to  prevail  only  where  the  evidence  is  such  as 
to  leave  no  room  for  a  reasonable  doubt  upon  the  subject. 

Howe  V.  Undenvood,  1  Fish.  Pat.  Cas.  162 ;  Roberts  v. 
Reed  Torpedo  Co.  8  Fish.  Pat.  Cas.  630 ;  Boulton  v.  Bull,  1 
Carpmael  Pat.  Cas.  137  [1  Am.  &  Eng.  59J;  Koiulall  v. 
Winsor,  21  How.  322  [7  Am.  &  Eng.  1.] 

Incomplete  attempts  to  construct  a  machine  amount  to 
nothing  as  evidence  to  support  such  a  defence. 

Kelleher  v.  Darling,  4  Cliffl  424;  Judson  v.  Bradford, 
3  Ban.  &  Ard.  539 ;  Ely  v.  Monson  &  B.  Mfg,  Co.  4  Fish. 
Pat.  Cas.  79. 
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The  inoperative  character  of  the  machine  disposes  of  the 
oral  testimony. 

Johnson  v.  Root,  2  Fish.  Pat.  Cas.  292 ;  Cahoon  v.  Ring, 
1  Fish.  Pat.  Cas.  408 ;  S.  C.  1  Cliff.  592 ;  Hayden  t;.  Suffolk 
Mfg.  Co.  4  Fish.  Pat.  Cas.  94 ;  Motte  v.  Bennett,  2  Fish.  Pat. 
Cas.  642;  McCormick  v.  Seymour,  3  Blatch.  213;  Seymour 
V.  Osborne,  11  Wall.  516  [8  Am.  &  Eng.  290] ;  Aultman  v. 
Holley,  6  Fish.  Pat.  Cas.  534 ;  S.  C.  11  Blatch.  817 ;  Colt  v. 
Massachusetts  Arms  Co.  1  Fish.  Pat.  Cas.  116 ;  Parham  v. 
American  Buttonhole,  0.  &  S.  M.  Co.  4  Fish.  Pat  Cas.  468 ; 
Smith  V.  Fay,  6  Fish.  Pat.  Cas.  450 ;  Brown  v.  Guild,  23 
"Wall.  181  [10  Am.  &  Eng.  1]. 

The  disuse  of  a  machine  may  be  explained. 

Hayden  v.  Suffolk  Mfg.  Co.  supra ;  Snow  v.  Tapley,  13 
Off.  Gaz.  548  ;  Goodyear  v.  Day,  2  Wall.  Jr.,  283 ;  Roberts 
V.  Reed  Torpedo  Co.  3  Fish.  Pat.  Cas.  630 ;  Roberts  v, 
Schreiber,  18  Off.  Gaz.  125. 

This  is  an  attempt  to  defeat  a  meritorious  patented  inven- 
tion by  proof  that  something  similar  had  been  previously 
known,  though  it  had  never  been  perfected,  and  had  never 
been  any  useful  contribution  to  human  knowledge  or  con- 
venience. 

Smith  V.  Fay,  6  Fish.  Pat.  Cas.  446 ;  LaBaw  v.  Hawkins, 
1  Ban.  &  Ard.  428 ;  Ransom  v.  Mayor  of  X.  Y.  1  Fish.  Pat. 
Cas.  252;  Cahoon  v.  Ring,  Id.  397 ;  Goodyear  v.  Day,  supra; 
White  V.  Allen,  2  Fish.  Pat.  Cas.  453 ;  Gottfried  v.  Phillip 
Best  Brewing  Co.  5  Ban.  Ard.  4 ;  Putnam  v,  Hollender,  19 
Blatch.  48 ;  S.  C.  6  Fed.  Rep.  882. 

The  defendants'  proof  must  remove  all  doubts ;  a  bare 
preponderance  is  not  enough. 

Washburn  v.  Gould,  2  Robb  Pat.  Cas.  206  ;  S.  C.  3  Story, 
122;  Magic  Ruifle  Co.  v.  Douglas,  2  Fish.  Pat.  Cas.  330; 
Roberts  v.  Dickey,  4  Fish.  Pat.  Cas.  532 ;  Smith  v.  Fay, 
supra  ;  Crouch  v.  Speer,  1  Ban.  &  Ard.  145  ;  Stilwell  &  B. 
Mfg.  Co.  V.  Cincinnati  Gaslight  &  Coke  Co.  Id.  610 ;  Hawes 
V.  Antisdel,  2  Ban.  &  Ard.  10;  Wood  v.  Cleveland  Rolling 
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Mill  Co.  4  Fish.  Pat.  Cas.  550 ;  Parham  v.  American  Button- 
hole, 0.  &  S.  M.  Co.  Id.  468  ;  Comstock  v.  Sandusky  Seat  Co. 
3  Ban.  &  Ard.  188 ;  TJ.  S.  Stamping  Co.  v.  Jewett,  18  Blatch. 
469;  Rogers  v.  Beeclier,  18  Off.  Gaz.  793;  Doubleday  v. 
Beatty,  11  Fed.  Rep.  729;  Thayer  v.  Hart,  20  Fed.  Rep. 
693;  Patterson  v.  Duff,  Id.  641;  Worswick  Mfg.  Co.  v. 
Buffalo,  Id.  128 ;  Gloucester  Isinglass  &  Glue  Co.  v.  Brooks, 
19  Fed.  Rep.  426 ;  Lockwood  v.  Cutter  Tower  Co.  18  Fed. 
Rep.  653 ;  Atlantic  Works  v,  Brady,  107  U.  S.  192  [14  Am. 
&  Eng.  380] ;  Woodman  v.  Stimpson,  3  Fish.  Pat.  Cas.  98. 

Testimony  should  leave  no  room  for  a  reasonable  doubt 
upon  the  subject. 

Crouch  V.  Speer,  and  Hawes  v.  Antisdel,  supra  ;  Judsonv. 
Bradford,  3  Ban.  &  Ard.  539  ;  Willett  &  Fister,  18  Wall.  91. 

The  Courts  attach  great  importance  to  the  failure  of  the, 
party,  on  whom  the  burden  rests,  to  produce  the  best  qualified 
witnesses. 

Smith  V.  Whitman,  6  Allen,  564;  Clifton  v.  U.  S.  4  How. 
242;  Gay  t;.  Parpart,  106  U.  S.  679;  The  James  Martin, 
5  Hughes,  448 ;  National  Car-Brake  Shoe  Co.  v.  Terre  Haute 
Car  &  Mfg.  Co.  19  Fed.  Rep.  514  ;  Standard  Measuring  Ma- 
chine Co.  V.  Teague,  15  Fed.  Rep.  390 ;  Commonwealth  v. 
Webster,  5  Cush.  316  ;  McDonough  v.  O'Xiel,  113  Mass.  92; 
Cheney  v.  Gleason,  125  Mass.  166. 

The  defendants  must  prove  their  case,  beyond  a  reasonable 
doubt,  earlier  than  Bell's  conception,  and  the  burden  to  do 
this  is  on  them.     They  must  prove  a  complete  invention. 

O'Reilly  v.  Morse,  15  How.  108  [5  Am.  &  Eng.  483] 
Brodie  v.  Ophir  Silver  Mining  Co.  4  Fish.  Pat.  Cas.  137 
Dixon  V,  Moyer,  1  Robb  Pat.  Cas,  324;  Adams  v.  Edwards 
1  Fish.  Pat.  Cas.  1 ;  Woodman  v.  Stimpson,  3  Fish.  Pat.  Cas 
98 ;  Draper  v.  Potomska  Mills  Corp.  3  Ban.  &  Ard.  214. 
Reed  v.  Cutter,  1  Story,  590;  Reeves  v.  Keystone  Bridge  Co 
1  Off.  Gaz.  466;    Kneeland  v.  Sheriff;   2  Fed.  Rep.  901 
Webster  Loom  Co.  v.  Higgins,  105  U.  S.  580  [14  Am.  &  Eng. 
70]  ;  Roemer  v.  Headley,  19  Fed,  Rep.  205, 
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Evidence  is  to  be  weighed  according  to  that  which  it  i8 
in  the  power  of  one  party  to  introduce  and  the  other  to 
contradict. 

Clifton  V.  U.  S.  4  How.  242. 

If  the  proof  in  the  record  does  not  come  up  to  what  the 
story  would  furnish,  if  true,  it  is  disproof  of  it. 

Of  written  proof  there  is  none  on  the  side  of  the  defend- 
ant. Drawbaugh  has  got  nothing  but  the  recollections  of 
men,  except  the  testimony  of  these  remains  of  his  machines. 
These  are  said  to  be  the  earliest  remains.  This  tumbler  P 
and  tin  can  B  were  mad^  and  used  in  1867  or  1868.  That 
tumbler  never  was  of  any  value.  It  is  no  part  of  an  electric 
speaking-telephone.  The  story  is  that  that  was  made  in 
1867,  and  that  it  talked  in  connection  with  this,  the  can  re-  \ 

ceiver  B. 

A  bladder  was  tied  over  its  top  on  the  line  M ;  C,  E,  D 
were  the  working  parts ;  the  rod  C  hung  down,  terminating 
with  the  round  plate  D.  The  plate  E  was  supported  above 
the  plate  D  by  a  rod,  which  went  from  the  point  e,  on  the 
upper  plate  E,  to  a  diaphragm  M,  which  was  a  bladder  tied 
over  the  mouth  of  the  tumbler  at  M.  If  a  metal  rod  were 
continued  up  from  ^,  the  centre  of  plate  E,  to  the  line  where 
the  bladder  M  is,  or  where  the  bladder  is  said  to  have  been, 
that  would  be  what  Drawbaugh  says  was  the  condition. 

You  would  get  E  held  by  a  strut  from  the  under  side  of 
the  bladder.  It  must  be  a  stiff  rod ;  a  string  would  not  do, 
because  it  is  necessary  the  plate  should  follow  the  motion  of 
the  bladder,  and  it  must  be  pushed  down  as  well  as  pulled  up. 

If  you  have  got  a  bladder  tied  over  the  top  of  that  tumbler 
and  these  parts  inside,  or  to  be  put  inside,  and  you  want  to 
change  them  or  alter  them,  or  adjust  them  or  arrange  them, 
the  bladder  being  tied  on  there  cannot  be  taken  off,  because 
the  bladder,  put  on  wet,  stretches  itself  on  being  allowed  to 
dry,  and  you  could  not  get  that  off  without  having  to  wet 
it  and  stretch  it  all  over  again. 

The  "  reproduction  "  has  an  iron  diaphragm,  and  all  the 
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parts  fastened  to  that.  It  is  quite  a  diflferent  arrangement. 
If  you  throw  away  the  whole  tumbler  of  the  "  reproduction  " 
it  would  work  just  as  well ;  so  if  there  was  a  bottom  to  the 
tumbler  and  you  wanted  to  put  in  the  working  parts  or  ad- 
just them,  you  could  not  do  it.  If  Drawbaugh  had  that 
tumbler  with  a  bottom  on,  he  never  had  such  parts  inside. 

He  says  that  at  a  very  early  time,  if  the  tumbler  ever  had 
a  bottom  to  it,  it  was  broken  oft';  and  every  witness,  with 
one  or  two  exceptions,  swears  that  when  they  saw  it  there 
was  no  bottom.  That  may  be  true,  or  it  may  be  merely 
because  they  see  no  bottom  on  it  now.  (Counsel  here  refera 
to  cut  given  at  page  71  ante.) 

This  is  the  receiver  B,  which  he  said  he  made  first  out  of 
an  old  paint  can,  strapped  to  a  board  by  a  piece  of  tin  laid 
over  it  and  one  tack  driven  at  each  end.  That  tin  can  is  said 
to  have  been  covered  with  a  bladder  across  this  end,  tied 
on  with  a  string,  next  the  thing  in  front  of  it  in  the  draw- 
ing ;  and  it  is  alleged  that  an  armature  was  fastened  to  the 
centre  of  the  diaphragm,  and  that  this  thing  in  front  of  it 
was  an  electro-magnet  placed  in  front  of  it.  He  says  that 
was  a  telephone  receiver;  it  is  called  the  tin  can  receiver  B. 
If  his  description  is  true,  that  would  make  a  receiver  on  the 
principle  of  the  receiver  of  the  Bell  telephone.  The  Scieji- 
tific  American  of  September  9, 1876,  described  Bell's ^r5^  form 
of  telephone  as  made  of  "  a  tin  can  with  an  armature  glued 
to  it,  and  an  electro-magnet  in  front  of  it."  (See  cut  at  p. 
73,  ante.) 

It  is  said  that  C  is  the  remains  of  the  next  instrument. 
The  allegation  is  that  the  instrument  when  first  made  was 
something  like  this  "  reproduction ;"  that  it  had  a  diaphragm, 
somewhat  as  now ;  that  it  had  this  magnet  on  it,  like  this,  an 
electro-magnet  in  front  of  the  diaphragm,  and  this  permanent 
magnet  behind  it,  to  magnetize  the  core  of  the  electro-magnet. 

The  resemblance  between  Drawbaugh's  alleged  second 
form  and  Bell's  second  form  is  also  striking.  Then  the  story 
is  that  the  next  instrument  made  is  this.     When  this  was 
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produced  in  the  case,  and  sworn  to  by  the  first  lot  of  wit- 
nesses, it  was  nothing  but  a  shell  without  works  inside. 

During  the  taking  of  the  testimony  they  put  in  a  dia- 
phragm which  was  made  for  the  purpose.  That  diaphragm 
was  not  made  in  there  when  it  was  first  sworn  to.  They 
also  put  in,  during  the  taking  of  the  testimony,  and  after 
several  of  the  witnesses  had  sworn  to  it,  an  electro-magnet 
which  they  said  had  been  found  in  Drawbaugh's  garret  and 
he  thought  might  be  the  original ;  but  when  it  was  first  put 
in  and  sworn  to  by  the  first  lot  of  witnesses,  there  was  noth- 
ing in  it  except  a  wooden  box, — no  diaphragm,  no  magnet. 
So  before  they  finished  taking  testimony  they  got  it  into  this 
condition.  The  other  parts  were  found  in  1881,  while  we 
were  taking  the  testimony. 

The  magnet  which  they  found  and  brought  in  was  spoken 
of  by  Drawbaugh  as  the  magnet  which  was  in  use  with  that 
instrument. 

The  next  instrument  which  they  speak  of  is  this,  called 
A.  Here  is  a  section  of  it.  It  contained  inside  a  dia« 
phragm  of  walnut  veneering  C.  In  front  of  it  is  the  thin 
air  chamber,  like  the  second  Bell  i)atent,  and  th^n  one  small 
opening  into  it  with  a  mouthpiece  I.  You  can  see  the  dia- 
phragm, the  heavy  black  line  C,  and  this  opening  I  into  it. 
At  the  centre  of  the  diaphragm,  at  the  back  side,  is  to  be 
seen  a  piece  of  soft  iron  d  to  serve  as  an  armature,  and  be- 
hind that  is  an  electro-magnet  D,  which  you  see  projecting 
out  at  the  rear;  and  there  is  an  adjusting  screw  ^,  to  enable- 
you  to  regulate  the  distance  between  that  projecting  magnet 
and  the  armature. 

The  next  pair  of  instruments  which  they  say  was  raade- 
was  this  pair  marked  D  and  E. 

E  is  essentially  a  copy  of  D,  except  that  it  has  a  wooden 
cover  over  the  back  to  cover  in  the  snail-shaped  magnet, 
Drawbaugh  says  that  D  had  such  a  cover,  but  it  got  broken 
or  lost.  These,  whenever  they  were  made,  were  very  good 
speaking-telephones. 
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They  have  got  a  small  core,  very  short,  C.  The  heel 
piece  of  it  (the  back  end  of  it)  is  screwed  into  a  permanent 
magnet,  D,  which  is  coiled  up  in  order  to  get  it  into  small 
shape.  There  is  one  just  like  it  in  E,  covered  by  a  cover. 
So  that  they  have  got  the  improvements  described  in  the 
second  Bell  patent, — a  soft-iron  core  magnetized  by  applying 
a  permanent  magnet  to  the  back  end  of  it.  They  have  got 
the  metallic  diaphragm,  an  iron  diaphragm  G  (it  is  common 
"tin,"  I  suppose,  a  plate  of  iron  tinned  over),  placed  close 
to  the  pole  of  the  magnet.  In  front  of  that  they  have  got 
the  peculiar  thin  air  space  of  the  modem  commercial  tele- 
phone, and  the  centre  opening  B. 

Every  refinement  that  is  in  the  modern  telephone  of  to- 
day, every  refinement  that  is  in  the  Bell  telephone,  is  in 
these  magnetos  D  and  E,  said  to  have  been  made  in  the 
spring  of  1875. 

That  peculiar  air  space  which  Bell  got  as  the  result  of 
experiment  after  experiment  is  in  the  most  perfect  form  in 
D  and  E. 

These  were  put  in  evidence  in  1881.  They  are  sworn  to 
by  various  witnesses,  as  having  been  made  in  the  spring 
of  1875. 

Drawbaugh  says  he  does  not  know  in  what  year  they  were 
made  and  the  case  has  got  to  turn  on  the  question  whether 
those  were  made  the  year  1  efore  the  Bell  patent  or  after. 

These  instruments,  D,  E,  have  got  a  rather  large  core 
compared  with  the  permanent  magnet,  so  that  they  are  not 
as  efficient  as  they  ought  to  be,  but  it  does  not  prevent  them 
from  talking. 

The  next  instruments  which  are  said  to  have  been  made 
are  those  carbon  microphones. 

There  are  four,  G,  0,  L,  M.  A  variable  resistance  carbon 
microphone  is  two  pieces  of  hard  carbon  in  contact,  one 
carried  on  the  diaphragm  and  the  other  supported  behind  it, 
Bo  that  the  vibration  of  the  diaphragm  will  vary  the  pres- 
sure between  them.     Those  are  said  to  have  been  made 
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before  the  Bell  patent.     The  next  pair  are  two,  L,  M,  which 
are  not  different  in  substance  from  some  of  the  others. 

The  next  instrument  which  they  produce  was  H,  which 
they  say  was  made  in  the  summer  of  1876,  about  August, 
1876,  perhaps  improved  a  little  after  that.  You  will  see  if  you 
open  the  Blake  transmitter  the  resemblance  between  them. 

This  has  the  mouthpiece  like  the  Blake  and  the  thin  air 
space  inside. 

The  next  instrument  said  to  have  been  made  is  called  J. 
It  does  not  differ  from  H,  except  that  it  has  two  sets  of  con- 
tact, each  of  which  is  the  same  as  in  H,  mounted  on  the 
same  diaphragm.  This  was  not  an  improvement  on  H. 
These  instruments  are  very  nicely  made ;  the  same  is  true  of 
G,  0,  L,  M,  K 

Now  it  seem  to  me  that  a  man  who  had  the  capacity  and 
the  skill,  and  tools  and  materials  to  make  these  nice  instru- 
ments, could  not  have  gone  eight  years  with  that  rude  con- 
trivance, the  broken 'tumbler  F,  as  one  of  the  best  he  had,  if 
he  had  believed  that  it  contained  so  precious  a  thing  as  a 
speaking-telephone. 

The  New  York  tests  were  in  March,  1882;  the  Philadel- 
phia tests  were  three  years  later,  in  February,  1885,  with  a 
new  set  of  instruments,  made  in  1884. 

In  the  New  York  test  all  that  Mr.  Benjamin  heard  from 
the  tumbler  and  tin  can  used  together  was  "  a  sound  and 
now  and  then  a  word." 

The  whole  case  for  the  defence  rests  upon  the  assumption 
that  when  a  large  number  of  men  have  sworn  to  speech 
through  instruments  at  Draw^baugh's  shop,  the  fact  is  proved 
beyond  doubt, — even  though  the  instruments  are  proved  to 
be  incapable  of  doing  what  is  sworn  to.  More  than  half  of 
them  swore  to  speech  through  instruments  which  cannot  talk. 

When  Mr.  Benjamin,  after  these  trials,  testified  about 
them,  the  best  he  could  say  of  "  F  reproduced  "  and  "  B  re- 
produced "  was :  "  I  recognized  and  repeated  icords  and  imrts 
of  series  of  irregular  numbers." 
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The  test  continued  through  three  days,  but  they  never 
after  the  first  forenoon  ventured  to  repeat  any  tests  with  "F 
reproduced"  and  "B  reproduced." 

The  inside  of  this  tumbler,  in  this  "  reproduced  "  instru- 
ment, consists  of  two  rods  F  F  running  down  on  each  side. 
They  support  this  box  cf,  which  is  of  wood ;  a  metal  plate 
laid  in  its  bottom  inside  at  d  ;  a  rivet  goes  up  from  the  rods 
at  rf'  to  the  metal  lining-plate  d. 

The  consequence  is,  that  an  electric  current,  brought  in  by 
a  wire  attached  to  the  upper  end  of  this  rod  F,  will  come 
down  the  rod,  up  through  the  rivet  to  the  metal  lining  d  in- 
side of  the  box,  then  through  the  carbon  powder,  which  is 
placed  in  a  mass  on  that  metal  lining,  to  this  upper  plate  E. 
Then  the  current  goes  up  that  rod  e  to  the  diaphragm  c, 
which  is  of  metal,  and  then  off  from  that  diaphragm  by  a 
wire  II  around  to  the  battery,  and  so  on. 

The  work  is  done  by  varying  the  pressure  upon  the  mass 
of  carbon  powder  in  the  wooden  box,  by  compressing  it 
more  or  less  by  the  vibratory  movement  given  to  the  upper 
plate  E  by  the  diaphragm  r,  when  the  diaphragm  is  spoken 
to.  That  plate  E  is  loose,  in  the  wooden  box  of  the  "  repro- 
duction," so  it  can  vibrate. 

The  difference  between  the  reproductions  and  the  originals 
showed  that  the  originals  could  not  have  transmitted  any- 
thing. 

Why  did  it  happen  that  the  instrument  which  Draw baugh 
had  sworn  to  as  a  reproduction  in  1882,  and  tried  in  Xew 
York,  could  not  talk,  and  that  the  one  which  we  tried  in 
1885  did  talk  ? 

In  the  first  place,  they  didn't  call  Drawbaugh  or  a  human 
being  to  say  that  this  was  a  true  reproduction.  They  called 
Professor  Barker,  and  he  said  that  so  far  as  he  could  see  the 
new  one,  the  Philadelphia  one,  was  like  the  New  York  one; 
but  he  did  not  know  what  was  inside  of  it  in  certain  ways, 
and  he  did  not  know  the  manner  of  its  use.  In  New  York 
it  was  laid  down  upon  a  table  upon  a  block  of  stone. 
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AVheu  wi3  went  to  Philadelphia  to  try  it,  the  gentleman 
^vho  did  the  talking,  Mr.  Hill,  took  this  tumbler  up  in  his 
hand,  sat  at  the  table,  held  it  in  his  hand,  moved  it  around, 
and  shook  it  as  much  as  was  convenient  or  not,  just  as  it 
came  handy,  paid  no  attention  to  keeping  it  still,  talked  into 
it  in  a  steady  voice,  and  there  was  no  trouble  in  transmitting. 

About  1881  Ilunnings,  in  England,  invented      J5 
tliis  improvement  in  telephone  transmitter^.  He  - 
found  that  it  was  impossible  with  the  instru-^ 
ment  held  in  the  horizontal  position  to  get  any 
Bpeech,but  if  you  hold  it  perpendicular,  and  put 
in  granular  powder  like  sand,  and,  when  it  gets 
packed,  occasionally  tap  it  with  the  fingei-s,  you 
have  got  a  first  rate  transmitter.     And  he  patented  that.' 

Drawbaugh  never  conceived  of  tipping  that  up  so  as  to 
make  it  talk,  and  shaking  it  and  using  coarse  powder.  He 
says  he  kept  it  horizontal.  When  we  got  to  Philadelphia, 
they  changed  the  powder  of  the  New  York  test  into  powder 
which  was  a  little  granular,  which  is  of  some  importance, 
and  then  took  the  instrument  and  tipped  it  up  and  got  in 
substance  Hunning's  conception, — his  idea,  inside  of  that 
tumbler,  and  then  the  thing  talked. 

If  you  took  the  instrument,  not  as  Drawbaugh  described 
it,  but  altered  by  putting  the  Hunning's  invention  inside, 
changing  it  so  that  it  conformed  to  Hunning's  idea,  by  using 
coarser  powder  and  tipping  it  up  that  way  and  tapping  it, 
it  would  make  a  first-rate  speaking-telephone.  That  is  what 
the  defendants  did  in  Philadelphia. 

Drawbaugh  never  had  that  notion,  and  swears  he  used  his 
tumbler  in  a  way  which  excluded  that  notion. 

In  his  original  that  he  produced  ho  had  these  rude  plates. 

He  never  had  a  carbon-holding  box  around  it,  and  if  he 
did  not,  he  could  not  have  tipped  it  up.  But  even  if  he  did, 
it  is  impossible  with  plates  having  those  rude  jagged  edges 
to  make  a  tight  box  that  will  not  spill  out  fine  granular 
powder  when  it  tips  up  edgewise. 
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But  the  instrument  used  in  Philadelphia  had  that  plunger 
piece  quite  tight,  so  that  when  they  tipped  it  up  edgewise  it 
wouldn't  run  out. 

The  result,  then,  is  that  the  pair  "F  "  and  "B,"  sworn  to 
by  more  witnesses  than  all  their  other  instruments  put  to- 
gether, cannot  do  what  the  witnesses  profess  to  recollect. 

I  now  come  to  the  instruments  " D"  and  "E/'  There  is 
no  doubt  that  those  are  good  instruments  enough  to  destroy 
any  telephone  patent.  They  will  talk.  The  only  question 
is  their  date. 

Drawbaugh  says  he  does  not  know  in  what  j^ear  those  in- 
struments were  made,  and  out  of  the  four  hundred  witnesses 
they  have  called,  they  only  found  seven  who  pretend  to  have 
heard  speech  through  that  pair  of  instruments  before  the 
Bell  patent.  More  than  half  of  their  witnesses  swear  to  the 
tumbler  and  tin  can. 

The  appearance  of  the  tumbler  and  tin  can  at  Drawbaugh 's 
shop  at  any  time  as  exhibition  instruments,  is  perfect  proof 
that  the  alleged  better  instruments  did  not  then  exist. 

If,  after  the  Bell  patent  he  was  using  the  tumbler  and  tin 
can  habitually  in  his  shop  as  the  best  he  then  had,  it  is  per- 
fectly certain  that  he  did  not  have  those  pretty  little  magneto 
instruments  "  D "  and  "  Ei"  did  not  have  those  two  refined 
vase-shaped  microphones  G  and  0,  did  not  have  the  Blake 
transmitter  "H." 

Defendants'  answer  says :  "  That  Drawbaugh  for  more  than 
ten  years  prior  to  the  year  1880  was  miserably  poor,  in  debt, 
with  a  large  and  helpless  family  dependent  upon  his  daily 
labor  for  support,  and  was  from  such  cause  alone  utterly  un- 
able to  patent  his  said  invention,  or  caveat  it,  or  manufacture 
and  introduce  it  upon  the  market." 

All  those  allegations  of  the  answer,  important  as  thej^  are, 
were  displaced  bj'  his  own  testimonj-. 

It  is  not  a  case  where  there  was  poverty,  which  prevented 
him  from  reducing  his  invention  to  practice. 
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(Counsel  here  stated  Drawbaugh's  history  and  testimony 
as  to  his  inventions.) 

It  was  part  of  the  story  of  Drawbaugh,  that  it  was  im- 
possible for  him  to  draw  a  specification  for  a  caveat. 

Afterwards  we  found  this  card,  one  edition  of  one  hundred 
and  fifty  of  which  was  printed  in  1874,  and  another  edition 
of  one  hundred  and  fifty  more  was  printed  between  1874  and 
the  fall  of  1876 ;  in  which  he  holds  himself  out  as  a  patent 
solicitor  and  model  maker. 

If  he  held  himself  out  to  the  communitv  as  a  solicitor  of 
patents,  he  can  hardly  stand  up  and  say  that  he  was  grossly 
incompetent  to  draw  a  caveat  for  his  own  invention. 

They  took  the  depositions  of  two  hundred  and  fifty  wit- 
nesses after  that ;  but  they  never  put  Drawbaugh  on  the  stand 
to  explain  how  he  could  have  left  the  telephone  out  of  that 
list,  if  he  had  had  it. 

In  1878,  nearly  two  years  after  the  Bell  patent,  Drawbaugh 
began  to  be  talked  of  as  a  man  who  was  then  making  telephones. 

In  1878,  the  newspapers  mentioned  him  as  a  man  w^ho  was 
making  improveraeiHs  in  telei:>hones. 

There  were  four,  five  or  six  articles  in  1878  which  spoke 
of  him  as  an  improver  of  the  telephone. 

He  went  to  the  telephone  oflice  in  Ilarrisburg,  in  the  spring 
of  1878,  and  carried  instrument  A  with  the  mouthpiece  off 
one  side,  said,  "Let  me  look  at  your  telephone." 

They  showed  him  the  "  Phelps's  snufi-box  "  form. 


He  placed  his  "A"  alongside  of  it.     "Is  this  patented?'* 
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said  he.  "Yes.'*  "Then  mine  is  most  too  like  it: "  instead 
of  his  saying  that  the  thing  they  had  had  for  only  six  months, 
he  had  had  in  use  four  or  five  years. 

At  that  time,  he  had  exhibited  his  nail  naachine,  his  faucet, 
and  his  pump ;  he  was  then  mentioned  in  the  newspapers  as 
an  exhibitor.  If  he  had  wanted  to  make  a  sensation  at  that 
State  Fair,  why  did  he  not  take  over  the  speaking-telephone  ? 

If  he  had  got  it  into  the  papers  it  would  have  been  known; 
and  there  would  have  been  no  mortal  use  for  Bell  being  born, 
after  that  had  been  done.  The  speaking-telephone  would 
have  been  given  to  the  world,  if  he  had  done  that,  ten  years 
befofe  Bell's  patent. 

The  Slate  Fairs  where  he  exhibited  his  other  things,  but 
no  telephone,  were  in  1868  and  1869.  These  improved  m- 
struments,  he  alleges,  he  had  in  the  summer  of  1876,  and 
some  of  his  witnesses  testified  that  those  improvements  were 
in  his  shop ;  that,  in  the  summer  or  fall,  of  1876,  they  saw 
all  of  them. 

The  dates  which  they  allege  in  their  brief  are  that  these 
L,  M,  G,  0,  were  made  in  the  beginning  of  1876,  just  before 
the  Bell  patent ;  and  this,  the  Blake  transmitter  H,  in  the 
summer  of  1876. 

The  Baltiiaore  American^  of  Is'ovember,  1878,  is  the  only 
paper  in  existence  which  refers  to  Drawbaugh  as  having 
thought  of  the  subject  of  speech,  or  of  a  telephone,  or  of  the 
transmissions  of  sounds  by  electricity  before  the  Bell  patent. 

But  his  poverty,  says  the  article,  prevented  his  bringing 
even  the  experiments  that  he  made  to  a  successful  result. 
That  states  him  as  a  man  who  experimented,  not  for  speech, 
but  for  sounds,  through  what  is  known  as  a  phonetic  tele- 
graph. 

The  value  of  the  testimony  of  a  large  number  of  our  wit- 
nesses does  not  rest  upon  either  mere  recollection  or  veracity. 
Their  whole  course  of  conduct,  as  well  as  Drawbaugh's  course 
of  conduct,  is  consistent  with  our  belief  that  his  story  is  un- 
true, and  inconsistent  with  the  storv  itself, 
u 
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Mr.  Edward  N.  Dickerson,  for  the  American  Bell  Tele- 
phone Company : 

The  defences  in  the  Dolbear  case  are :  That  Bell  has  in- 
vented the  only  way  in  which  it  is  possible  to  transmit  speech; 
that  Dolbear  does  not  infringe,  because  he  is  using  one  of  the 
old,  well-known  kinds  of  receivers  for  sound,  which  Bell 
never  used,  and  which  is  not  an  equivalent  of  the  receiver  of 
the  Bell  patent ;  and  that  Reis  was  the  first  inventor. 

The  defences  in  the  Molecular  case  are :  That  Bourseul 
and  Eeis  described  the  invention  of  Bell  in  circumstantial 
detail,  so  that  any  one  can  read  it  out  of  their  descriptions ; 
and  it  needs,  therefore,  no  invention  to  do  it  after  those  full 
explanations  have  been  given  to  the  world ;  that  the  inter- 
pretation of  Bell's  patent  ought  to  be  such  as  to  secure  Bell 
in  the  exclusive  enjoyment  of  that  tin  and  bladder  contriv- 
ance on  the  table,  known  as  Fig.  7  of  the  patent ;  but  that 
he  ought  to  be  confined  strictly  to  that ;  that  such  an  inter- 
pretation secures  what  Bell  invented,  and  enough  of  what  he 
discovered  to  enable  him  to  work  his  invention,  while  not 
excluding  other  inventors  from  access  to  the  universal  store- 
house ;  and  that  the  reason  why  Eeis'  invention  did  not  get 
into  public  use  at  all  was,  that  Reis  freely  gave  it  to  the 
world ;  and  that  Bell  never  thought  he  invented  a  telephone ; 
that  Fig.  7  is  not  a  telephone,  never  was  meant  by  him  to 
be  one ;  that  it  is  in  fact  a  "  multiple  telegraph^^'  and  never 
was  meant  to  be  anything  else. 

The  Overland'Drawbaugh-combinaiion  defence. 

It  is  inconsistent  with  the  theory  of  Drawbaugh  to  admit 
that  Reis  was  the  inventor  of  the  telephone;  because,  if  he 
were,  the  patents  that  Drawbaugh  and  Company  are  going 
to  have  by  Act  of  Congress,  when  this  Court  decides  that  he 
was  the  American  "  Faraday"  who  did  it,  would  be  of  no 
value ;  for  the  Reis  publications  would  have  destroyed  them. 
And  therefore  it  is  necessary  for  them  to  say  that  Reis  did 
not  invent  the  speaking-telephone ;  that  he  never  had  that 
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invention,  but  only  had  a  musical  telephone.     But  they  say 
that  Drawbaugh  did  invent  it. 

They  also  assure  us  that  Gray  invented  it ;  but  he  invented 
it  after  Drawbaugh  did,  and  before  Bell. 

The  combination  also  sets  up  that  Bell  did  not  invent  at 
all ;  but  being  a  man,  as  they  say,  of  "  transcendent  abili- 
ties," he  devoted  his  talents  with  great  success  to  a  miscel- 
laneous variety  of  felonies,  in  consequence  of  which  he  came 
out  with  a  first-rate,  highly  scientific  description  of  a  tele- 
phone in  his  pocket,  and  upon  that  he  succeeded  in  imposing 
upon  the  world. 

In  the  Clay  case,  the  defences  are :  The  Varley  patent  and 
tnat  it  was  a  speaking-telephone  ;  and  that  there  is  no  such 
<jompany  as  the  Bell  Telephone  Company.  There  is  another 
part  of  that  defence — that  is  the  testimony  in  pais.  We  had 
supposed  that  the  publications  abroad  were  all  that  in  law 
could  constitute  a  defence;  but  in  Germany  were  found 
seven  persons  who  were  willing  to  say  that  the  telephone  of 
Reis  was  a  talking-telephone  in  1860-61. 

So  they  took  out  a  commission  in  the  Overland  case  (and 
it  is  before  you,  and  made  a  part  of  the  evidence  here),  sub- 
ject, of  course,  to  objection,  and  sent  that  abroad ;  and  they 
managed  to  get  the  depositions  of  five  or  six  of  these  Ger- 
man persons  who  knew  that  Reis  was  the  inventor  of  the 
telephone.  That  was  all  ruled  out  by  His  Honer  Judge 
Wallace  as  incompetent,  as  we  think  it  obviously  is ;  and 
that  ruling  is  before  Tour  Honors  to  pass  upon  here  on 
appeal. 

That  is  the  testimony  which  is  to  supplement  the  publica- 
tions. 

The  Gray  defence  has  grown  into  immense  proportions. 
It  is  the  last  vain  hope  of  the  infringers. 

The  Western  Union,  in  the  Dowd  case,  set  up  that  Bell 
had  "  surreptitiously  obtained  a  patent "  for  that  of  which 
Gray  was  "  the  first  inventor,  who  was  using  due  diligence  " 
in  the  Patent  Office  to  procure  a  patent ;  and  the  whole  story 
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of  this  caveat  was  set  out  in  the  answer  in  the  Dowd  ease 
in  1877.  Gray  was  a  party  to  that  Dowd  litigation.  Dowd 
was  a  name  only — the  real  party  was  the  American  Speak- 
ing Telephone  Company,  and  Dowd  was  their  agent  That 
company  was  to  be  composed  of  three  parts :  Gray  and  his 
partner,  S.  S.  White,  of  Philadelphia,  were  one  part.  One- 
third  of  that  company  was  designed  for  Dolbear,  the  other 
first  inventor,  but  they  kicked  him  out. 

After  the  eviction  of  Dolbear,  the  Gold  and  Stock  Com- 
pany, a  subordinate  of  the  Western  Union  Company,  owned 
two-thirds  of  that  stock,  and  do  so  to  this  day ;  and  Gray 
and  his  partner  owned  one-third.  After  the  Bell  patent  wai* 
established  by  the  judgment  against  Dowd,  that  company  got 
one-fifth  of  the  profits  of  the  Bell  Company  for  the  patents 
and  property  surrendered  by  the  Western  Union  Company,, 
and  its  stock  became  valuable,  and  Gray  sold  four  or  five 
hundred  thousand  dollars'  worth  of  that  to  the  communitv* 
and  got  his  money  ;  all  founded  upon  the  fact  that  Bell  was 
the  first  inventor,  without  which  it  was  worthless,  and  which 
fact  he  is  now  trying  to  destroy. 

Gray  went  on  the  stand  and  told  his  story,  fighting  for 
that  one-third  of  the  business  of  telephony  in  the  United 
States;  and  his  story  was  that  the  first  conception  he 
had  of  a  telephone  distinct  enough  to  mention  to  any  one,, 
or  to  put  upon  paper,  was  on  the  11th  day  of  February, 
1876,  which  was  twenty-two  days  after  the  Bell  specification 
had  been  sworn  to,  and  was  waiting  in  the  hands  of  Mr.  Pol- 
lok  to  be  filed.  He  said  that  he  then  made  a  sketch  of  his 
idea,  and  gave  it  into  the  hands  of  his  very  able  and  respect- 
able counsel  in  this  town,  Mr.  Baldwin,  to  file  as  a  caveat ; 
which  Mr.  Baldwin  did,  on  the  14th  day  of  February,  1876^ 
on  the  afternoon  of  that  day,  the  Bell  application  having 
boon  filed  in  the  morning  of  that  day. 

After  hearing  Bell's  telephone  talk.  Gray  concluded  that 
he  would  try  his  conception  w^hich  he  had  got  on  paper ; 
and  so  he  made  one,  but  he  could  not  get  anything  through. 
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it.     That  is  the  only  time  that  that  experiment  was  ever 
tried,  from  that  hour  to  this. 

Gray  tried  that  transmitter  himself  at  Philadelphia  and  it 
would  not  talk ;  and  he  has  also  testified  that  Bell  was  the 
first  inventor  of  the  magneto  telephone  like  Fifi:.  7, 

The  magneto  telephone,  of  which  Gray  knew  Bell  was  the 
sole  inventor,  figures  as  Gray's  Fig.  5  of  his  application. 

The  usual  term  for  the  Bell  invention  was  "  a  speaking 
telegraph  "  in  those  early  days,  and  so  it  was  called  by  Gray 
and  others  generally.  It  was  not  called  a  "telephone*'  until 
Bome  time  after  the  patent. 

(Counsel  here  presented  the  correspondence  betw  en  Gray 
-and  Bell,  in  1877,  after  the  issuing  of  the  Bell  patent  and 
read  a  letter  from  Gray,  recognizing  Bell  as  the  inventor  of 
the  speaking  telegraph.) 

Gray's  application  for  a  patent  is  for  the  broad  art  of  tel- 
-ephony  and  contains  three  plates.  The  first  plate  is  for  the 
details  of  his  caveat  drawing ;  the  second  is  for  his  caveated 
machine  in  operation ;  and  the  third  is  for  the  Bell  magneto 
telephone. 

It  differs  from  this  Fig.  7  of  the  Bell  patent  only  in  the 
circumstances  that  the  converging  cones  are  similar  at  both 
ends,  and  of  slightly  difterent  shape  ;  whereas,  in  Bell's  pat- 
ent one  is  a  tapering  cone  and  the  other  flaring. 

(Counsel  here  reviewed  the  evidence  as  to  the  alleged  fmud 
on  Gray,  in  copying  from  his  caveat  the  principal  alleged 
discovery  in  Bell's  patent,  and  replied  to  the  charge  that  a 
part  of  Bell's  specifications  were  taken  from  such  caveat.) 

When  Bell  conceived  this  idea  of  using  true  "  undulatory  " 
<;urrents,  that  were  to  be  made  in  unison  with  the  sonorous 
vibrations  of  the  inciting  cause,  that  was  a  complete  nev, 
revelation.  It  came  like  a  flash  to  him.  That  application 
of  the  undulating  method  forms  the  greater  part  of  his 
patent. 

Go  back  with  me  now  to  the  history  of  this  litigation. 
Beginning  with  the  Dowd  case,  it  was  pleaded  that  Gray 
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was  the  inventor ;  that  Bell  had  "  surreptitiously  "  obtained 
his  patent  for  that  which  Gray  had  invented,  the  caveat  for 
^vhich  was  on  file ;  that  the  Commissioner  of  Patents  had 
unlawfully   decided    the  question   of  dates, — it  is  in  the 
amended  answer  in  the  Dowd  case,  and  it  all  broke  dovfiv 
upon  the  testimony  itself;  for  w^hatever  might  be  true,  Gra.^ 
admitted  that  the  first  he  ever  did  w^as,  on  February  11, 18  T  6 
to  make  a  sketch.     That  ended  the  question,  because 
had  sworn  to  his  application  on  the  20th  of  January  befo 
had  conceived,  invented  it,  written  his  application  for  it; 
October  of  the  year  before ;  and  therefore  it  was  entirely 
important  what  Mr.  Gray  did  or  did  not  do  after  that  ti:i 

But  by  degrees  this  monstrous  calumny  began  to  grow, 
first  it  was  confined  to  that  legal  plea,  and  the  evidence  ace 
panying  it ;  but  it  began  to  grow  in  dimensions  until,  like  a 
nado,  it  was  sweeping  through  the  air  and  carrying  everyth 
before  it,  and  it  is  claimed  that  Bell  had  committed  a  m- 
strous  fraud  on  the  ofiice;  he  had  bribed  the  Examiner; 
had  stolen  the  Gray  caveat;  and  that  grew  into  imme 
proportions.  "Whoever  has  read  the  newspapers  in  the  I 
two  or  three  years  can  hardly  see  one  where  that  story  is 
told,  and  it  came  ultimately  to  assume  that  form  in 
Courts.  It  has  been  set  up  in  lawsuits,  and  published  u 
the  wings  of  the  wind  to  the  uttermost  parts  of  the  ear 
It  came  to  trial  in  the  New  Orleans  case  and  the  whole  ga 
were  witnesses,  and  in  that  case  the  Court  decided  "The  fc^ 
that  Bell's  invention  certainly  dates  from  January  20, 18 
and  that  it  covers  a  speaking  telephone,  transmitting  art  i^ 
ulate  speech  by  means  of  an  undula to ry,  oscillatory,  or  ^^^^ 
bratory  current  of  electricity,  renders  it  unnecessary  to  pa.^^ 
upon  the  evidence  relating  to  the  tergiversations  and  clain^^ 
of  Gray ;  the  alleged  frauds  of  Bell  in  advancing  his  applied'' 
tion  for  a  patent;  the  illegal  conduct  and  conflicting  stat^^ 
ments  of  Examiner  Wilbur ;  and  many  alleged  vices  a,n^ 
irregularities,  the  evidence  of  which  forms  the  bulk  of  tb.^ 
record,  and  apparently  the  main  defence  in  the  case. 
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"At  the  same  time,  it  is  proper  to  say  that  in  all  the  evi- 
dence we  have  found  nothing  that  shows  that  Bell  has  done, 
or  caused  to  be  done,  anything  inconsistent  with  his  right  to 
be  called  an  honest  man,  with  clean  hands." 

The  hypothesis  in  that  case  was  that  Mr.  Bell  had  got  the 
Gray  caveat  in  his  patent  by  these  formal  amendments,  made 
regularly  after  the  27th  of  February.  But  there  stood  his 
application,  with  all  of  what  they  say  is  the  Gray  caveat  in 
it,  sworn  to  on  the  20th  of  January,  and  filed  on  February 
14,  and  declared  by  the  Examiner  on  February  19  to  contain 
the  substance  of  the  caveat,  before  he  ever  amended  his  ap- 
plication in  respect  to  these  immaterial  things. 

He  is  entitled  to  his  patent  if  he  is  the  first  inventor ;  and 
if  he  has  committed  any  of  these  crimes  he  must  be  punished 
for  them  by  law ;  but  you  cannot  confiscate  his  patent  for 
that  reason ;  there  is  no  such  punishment  for  crime  in  the 
statute. 

The  whole  of  the  Gray  caveat  was  in  Bell's  specification 
of  the  date  of  January  20,  three  weeks  before  the  Gray  caveat 
existed. 

According  to  the  latest  and  wonderful  theory.  Bell  pro- 
ceeded to  mutilate  his  own  record  by  interlining  into  it 
words  in  pencil,  which  were  not  there  in  the  fair-written  ink 
application. 

If  that  application  had  had  in  it  these  interlineations,  they 
would  have  appeared  in  the  patent;  just  as  those  amend- 
ments that  were  lawfully  put  in  do  tippear  in  the  patent. 
Mr.  Edmunds,  counsel  also  for  the  Drawbaugh  and  Overland 
Companies,  and  Mr.  Hill's  leader,  said  that  if  there  was  a 
fraud  "  It  was  without  the  co-operation  of  Mr.  Bell." 

In  his  interference  proceeding  with  Gray,  in  his  prelim- 
inary statement  on  this  record.  Bell  told  the  story  exactly 
as  it  was — that  he  made  his  first  liquid  transmitter  in  Boston 
on  March  10, 1876,  three  days  after  his  patent;  when  all  the 
while,  according  to  this  ingenious  hypothesis,  he  was  de- 
frauding Gray. 
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ray  subsequently  wrote  him  that  letter  which  I  b. 
,  containing  these  words,  ''I  gave  you  the  credit  for 
ing  feature  of  the  telephone/' 

'he  evidence  as  to  the  George-Brown  specifications  ^^ 
reviewed  by  the  counsel.) 

fter  Mr.  Brown  had  got  his  specification,  there  occur^ 
ell  several  devices  that  are  now  described  in  his  pat^^ 
liquid  transmitter,  vibrating  the  plates  of  the  batt 
those  other  different  things  now  in  the  patent, 
lese  amendments  made  to  the  American  copy  in  B 
Is  did  not  get  into  Brown's  papers  in  Canada,  of  ecu 
when  Brown  came  to  New  York  they  were  not  insert:: 
uring  all  these  years  of  litigation  it  never  has  been  s 
sd  by  or  to  a  human  being,  until  it  was  done  at  this 
the  Brown  transaction  had  anything  to  do  with 
I  faith  of  Professor  Bell. 

3II  supposed,  and  it  is  perfectly  true  in  law,  that  if  th 
adments  to  the  American  specification  were  not  the 
patent  would  be  just  exactly  as  strong  in  law  as  \^ 
L  them  in;  because  that  Fig.   7,  in  connection  with  t:^ 
ification,  discloses  the  whole  method, — a  truth  whL 
ybody  swears  to, — ^and  all  variable  resistance  devices 
5  detailed  plans,  alternative  and  equivalent  forms.    \ 
)ear  and  other  witnesses  all  swear  they  are  plain  equiv^ 
\.     Therefore,  it  was  of  no  consequence  in  a  strict  le^ 
3  whether  they  were  mentioned  or  not  in  the  speci 
m. 

Borge  Brown  came  home  and  Bell  got  those  paper'^'' 
ght  them  to  the  Patent  Office,  and  laid  them  there  \>^^^ 
Mr.  Gray,  with  whom  he  was  in  interference, 
t^ery  certified  copy   of  Bell's  specifications  known  t^^ 
:  is  just  like  the  present  paper.    That  is  physical  proo^^ 
these  passages  were  all  there  February  14, 1876,  whei^ 
mper  was  filed.     We  produce  record  proof  which  is  con^ 
ve. 
Qow  come  to  the  McDonough  case,  which  has  not  been 
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touched  orally  on  our  side  nor  on  the  other,  but  is  set  out 
fully  in  both  briefs.  McDonough  invented  what  we  call  the 
tambourine  telephone.    It  is  the  same  in  substance  as  Reis'. 

McDonough  was  a  wholesale  manufacturer  of  furniture  in 
•Chicago.  Having  a  little  taste  for  science,  and  having  got 
hold  of  the  Reis  publications,  he  thought  he  would  make  one 
.  of  those  things  himself;  and  he  modified  it  in  respect  to  the 
form  of  a  triangular  hopping  piece,  and  he  modified  the 
receiver  by  using  a  diaphragm  on  it  like  Bell's.  Having 
done  that  he  applied  to  the  Patent  Oflice  for  a  patent  on 
this  thing,  after  the  Bell  patent  was  out,  and  called  it  a 
"teleloge,"  or  far  talker.  The  Patent  Office  rejected  him, 
and  said:  "You  can't  have  a  patent  for  that,  because  it  is 
anticipated  by  Reis,  and  it  is  not  a  talking  telephone 
anyway." 

It  was  April  10,  1876,  when  he  made  application;  and 
the  Patent  Office  rejected  him  because  he  was  anticipated  by 
Reis,  quoad  the  whole  machine,  and  by  Bell  jMocrrf  the  receiver. 

After  he  was  rejected  he  attempted  to  amend  his  speciti- 
-cation  by  writing  Bell's  invention  into  it,  and  Reis  out  of 
it,  but  was  prevented  by  the  Office. 

He  did  not  have  a  talking  telephone. 

McDopough  then  formed  the  usual  telephone  company, 
with  several  millions  of  stock;  not  to  use  his  apparatus,  of 
-course, — that  was  a  Reis  machine — ^but  to  use  the  ordinary 
telephone;  and  he  was  then  sued  in  the  Courts  and  enjoined. 

Then  there  is  the  Varliey  patent,  which  is  claimed  to  have 
anticipated  Bell.  I  will  ask  attention  for  a  minute  to  an- 
other way  of  putting  into  your  minds  the  conception  of  a 
current  of'electricitv. 

An  undulatory  current  is  represented  by  a  curve  like  a 
wave  of  the  ocean. 

What  is  meant  by  the  words  "  current  flowing  "  is,  that 
the  entire  conductor  or  line-wire  is  charged  with  electricity 
from  end  to  end. 

In  an  "  undulatory  current "  there  is  no  interruption  at  all, 
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and  the  line  is  always  charged  with  electricity ;  but  the  degree 
of  charge  varies  from  instant  to  instant,  and  that  variation 
is  represented  by  the  rise  and  fall  of  the  curved  line  above  a 
certain  base. 

There  is  no  such  thing  in  electricity  as  a  ^oitn'/i^  ci^rre??^ 
or  an  onward  movement  of  matter. 

There  is  an  impulse  transferred  from  molecule  to  molecule 
all  the  way  through,  like  a  jelly  that  is  shaken,  but  nothing 
travels  from  end  to  end. 

The  transmission  of  electricity  is  much  like  the  transmis- 
sion of  light  through  the  ethereal  medium. 

Then  again,  there  is  no  such  thing,  excepting  convention- 
ally, as  a  ^^to-and'fro  current  of  electricity J^  "We  use  those- 
terms  for  convenience ;  but  we  know  what  they  mean,  and 
that  they  do  not  mean  an  actual  flow  of  an  actual  current 
either  way. 

(Counsel  here  replies  to  attacks  on  Judge  Wallace's  de- 
cision in  Drawbaugh  case.) 

The  principles  of  law  which  govern  the  Drawbaugh  mat- 
ter are,  that  in  any  case  where  a  patent  is  assailed,  particu- 
larly by  a  stale  claim  made  four  years  after  the  patent  has 
been  bruited  all  over  the  world,  the  assault  must  be  main- 
tained beyond  any  doubt,  and  that  if  there  be  any  doubt 
created,  that  doubt  at  once  destroys  the  defence.  Or,  as  the 
Courts  put  it,  "To  create  a  doubt  is  to  resolve  it  in  favor  of 
the  patent." 

Whatever  doubts  there  may  be  in  this  confusion  of  testi- 
mony we  are  not  to  be  called  upon  to  clear  up  and  resolve. 

Doubtful  defences  enough  can  be  raised ;  but  they  cannot 
overcome  the  prima  fades  of  the  patent  granted  upon  ex- 
amination. 

We  have  shown  you  that  in  respect  to  the  time,  many  of 
these  witnesses  are  grossly  mistaken. 

I  propose  now  to  show  you  that  Drawbaugh  was  a  char- 
latan and  a  dishonest  imposter,  and  that  he  was  surrounded 
by  a  gang  who  used  him  for  the  most  dishonest  purposes. 
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(CJounsel  here  reviewed  the  evidence  as  to  the  Drawbaugh 
inventions  and  claims,  and,  after  a  long  examination  of  the 
facts  of  the  case,  spoke  of  the  treatment  of  Mr.  Bell.) 

Mr.  Causten  Browne,  for  Dolbear  et  al  : 

The  Dolbear  Company's  defence  to  the  Bell  Company's 
suit  is  diflferent  in  kind  from  the  defence  of  any  other  appel- 
lant here.  It  is  this :  That  the  Dolbear  method  and  apparatus 
do  not  infringe ;  that  they  are  based  upon  a  discovery  of  Mr. 
Dolbear  as  original  and  as  fundamental  as  that  of  Bell ;  that 
he,  as  well  as  Bell,  started  from  first  principles  to  deal  with 
the  problem  of  electrically  transmitting  speech ;  that  Bell 
proceeded  by  one  road,  while  Dolbear  proceeded  by  a  road 
discovered  by  himself;  and  that,  except  in  reaching  the  re- 
sult of  electrically  transmitting  speech  there  is  no  resem- 
blance between  the  two  methods  or  the  apparatus  employed^ 
by  the  two  inventors,  so  far  as  regards  any  patent  protection 
enjoyed  by  Bell. 

All  the  defences  of  other  appellants  may  fail,  and  yet  the 
defence  of  the  Dolbear  Company  remain  untouched. 

No  construction  of  Bell's  patent  will  cover  the  Dolbear 
method  as  an  infringement,  except  a  broad  construction  for 
the  use  of  electricity  for  the  purpose  of  transmitting  articulate 
speech. 

A  theory  of  invention  dangerously  broad  was  asserted  by 
the  counsel  for  the  Bell  Company.  The  5th  claim  of  the 
patent  is  limited  by  the  expressions :  "  as  herein  described  " 
and  "  substantially  as  set  forth." 

I  suppose  that  one  of  these  refers  to  the  description  of 
"  electrical  undulations,"  and  that  the  other  refers  to  the  de- 
scription of  the  way  in  which  those  undulations  are  produced 
and  used. 

Causing  the  sonorous  motions  of  the  air  to  bring  about 
corresponding  electrical  changes,  which  electrical  changes 
bring  about  sonorous  motions  of  the  air,  like  the  first — is  the 
patented  invention,  as  the  appellees  contend. 

Mr.  Justice  Gray  says,  delivering  the  opinion  of  the  Court 
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in  Spencer's  case,  that  Bell  discovered  a  new  art,  that  of 
transmitting  speech  by  electricity,  and  that  his  patent  is  Dot 
limited  to  a  particular  form  of  apparatus,  but  includes  the 
process  or  method. 

This,  while  denying  Bell  a  patent  in  terms  for  the  use  of 
electricity  to  transmit  speech,  gives  it  to  him  in  substance, 

Dolbear  as  a  witness  is  attacked  upon  two  grounds.  The 
£rst  is  that  he  said  in  his  testimony  about  the  working  of 
the  Reis  instrument  something  which  contradicted  what  he 
had  said  in  his  published  book.     Now,  that  is  a  mistake. 

In  these  two  cases  the  fact  is  that  Dolbear,  the  witness, 
was  speaking  about  two  difterent  instruments,  and  the  alleged 
contradiction  in  the  testimony  of  Dolbear  disappears  when 
you  come  to  see  what  he  is  talking  about. 

Then  again  he  wrote  a  letter  to  Bell  in  1877,  which  may 
be  fairly  construed  as  an  offer  to  keep  back  from  the  public 
a  book  which  he  was  about  to  publish  upon  the  telephone, 
if  Bell  would  recognize  his  claim  to  the  invention  of  the  use 
of  the  permanent  magnet.  This  claim  of  invention  Dolbear 
believed  to  be  just.  Nevertheless  I  agree  that  that  letter 
ought  not  to  have  been  written. 

Dolbear  was  unfortunate  in  having  counsel  at  that  time 
who  did  not  see,  any  more  than  he  did,  the  impropriety  of 
writing  it,  for  the  letter  states  that  he  had  written  it  with 
the  approval  of  his  counsel. 

Two  years  afterwards  the  road  to  the  new  use  of  electricity 
which  constitutes  Dolbear's  invention,  was  opened  to  him, 
and  then  the  invention  w^as  made  which  he  and  his  assignees 
now  claim  at  your  hands  the  right  to  practice. 

I  claim  full  consideration  for  the  evidence  of  Dolbear  upon 
the  point  I  stated  a  little  while  ago — that  the  correspondence 
of  electrical  changes  with  the  sonorous  air  changes  made  in 
speech  is  that  in  which  the  electrical  transmission  of  speech 
consists. 

It  was  a  physical  truth,  known  among  scientific  men  and 
practically  applied,  that  the  electrical  transmission  of  sound 
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in  general  consisted  in  the  production,  in  the  line  conductor,, 
of  electrical  changes  corresponding  to  whatever  sonorous 
changes  were  made  in  the  air  by  making  the  sounds,  and  the 
utilization  of  those  electrical  changes  to  produce  sonorous 
changes  in  the  air  like  the  first. 

Eeis  certainly  transmitted  some  of  the  sonorous  air  vibra- 
tions made  by  speech,  by  having  them  produce  correspond- 
ing electrical  changes  in  the  line  conductor,  wliich  electrical 
changes  produced  sonorous  air  vibrations  like  the  first. 

The  air  is  moved  in  speaking  by  way  of  vibration,  the  air 
particles  moving  to  and  fro  in  straight  lines  only.  Every 
movement  of  air  particles  to  and  fro  is  a  vibration,  relatively 
long  or  short.  In  speech, every  air  particle  moves  or  vibrates 
in  obedience  to  a  combination  of  impulses.  It  is  the  mixture 
of  fundamental  vibrations  and  overtone  vibrations  which 
gives  what  we  call  quality.  Every  vibration  has  some  pitch, 
and  some  amplitude. 

Condensation  and  refraction  mean  variations  of  pressure 
produced  by  movement  of  air  particles  to  and  fro.  It  can 
mean  nothing  else. 

There  is  a  scientific  article,  published  in  18G-3,  in  which 
Reis's  work  up  to  that  time  was  discussed,  showing  that  the 
problem  was  there  stated,  namely  :  Let  all  the  sonorous  air 
vibrations  of  speech  he  electrically  represented  ;  let  them  all  be 
translated  into  electricity;  let  there  be  electrical  changes  correspond- 
ing to  the  sonorous  air  vibrations^  and  let  them  reproduce  sono- 
rous air  vibrations  like  the  first  ;  if  you  can  do  that^  you  will 
transmit  speech. 

The  construction  which  was  given  to  the  Bell  patent  in 
the  Court  below,  and  which  is  pressed  against  us  here,  is  that 
doing  that  anyhow  is  patented  by  Bell. 

I  read  from  a  scientific  writer  of  18G3,  in  a  commentary 
on  Reis,  to  show  that  the  problem,  the  statement  of  which 
is  called  Bell's  patented  invention,  to-day,  was  as  well  recog- 
nized then  as  it  is  now.  Says  the  writer :  *'//'  ice  succeed  in 
transmitting  with  the  galvanic  current  the  oscillations  of  a  sound- 
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ing  body  to  a  distance^  so  that  there  another  body  is  put  in 
equally  rapid  and^  in  respect  to  each  other ^  equally  strong  oscHh- 
iions^  the  problem  of  '  telephony '  is  solvedJ'* 

The  writer  continues:  ^''-For  then  exactly  the  same  phenom- 
ena of  loaves  are  called  forth  on  the  distant  points  as  the  ear  re- 
ceives at  the  place  of  origin  ;  therefore  they  also  must  make  the 
same  impression.'^ 

The  writer  tells  you  if  you  can  find  a  way  to  transmit  upon 
the  galvanic  current  these  changes,  absolutely  and  proportion- 
ally, then  you  can  transmit  speech. 

Bell  solved  that  problem,  and  that  was  all  he  did. 

The  decision  of  the  Court  in  Tilghraan  v.  Proctor,  seemsi 
to  me  to  be  quite  conclusive  of  this  case.  The  opinion  says, 
upon  page  729  of  the  report  in  102  U.  S.  [13  Am.  &  Eng.  29], 
that  the  claim  of  the  patent  is  not  for  a  mere  principle.  The 
<5hemical  principle  or  scientific  fact  upon  which  it  is  founded 
was  not  discovered  by  Tilghman.  He  only  claimis  to  have 
invented  a  particular  mode  of  bringing  about  the  desired 
chemical  union.     TIds  is  a  jrrocess. 

In  the  present  case  also,  there  is  a  principle  or  scientific 
fact  involved.  If  you  would  transmit  speech,  you  must  have 
the  electrical  condition  of  the  wire  vary  with  the  varying 
conditions  of  the  air  brought  about  by  speech,  and  produce 
again  like  varying  conditions  of  the  air.  This  is  the  alterna- 
tive statement  of  transmitting  speech  by  electricity. 

What  was  the  method  invented  by  Bell  for  solving  the 
problem  ?  When  he  took  his  patent,  there  was  but  one  agent 
that  had  ever  been  used  for  variably  attracting  any  object  so 
as  to  make  it  vibrate  and  beat  the  air  and  give  out  audible 
sound.  That  agent  was  magnetism.  There  was  but  one 
practical  use  to  which  electricity  had  ever  been  put  for  the 
pui*pose  of  so  causing  a  body  to  vibrate  and  give  out  audible 
sounds  ;  and  that  was  as  a  flowing  current  making  an  iron  core 
an  eleetro-magnety  the  variations  of  current  strength  causing 
like  magnetic  variations.  Bell  found  a  way  to  get  electrical 
changes,  corresponding  in  form  to  the  sound-waves,  in  the 
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<*urrent  traversing  the  coils  of  an  electro-magnet,  and  so  to 
produce  corresponding  variations  in  the  magnet,  and  corre- 
sponding vibrations  of  a  receiver  armature. 

Electrical  charge  or  tension  may  be  brought  about  by 
rubbing  an  object,  sealing  wax  for  instance.  This  is  the 
property  which  has  been  reduced  to  the  service  of  mankind  for 
the  first  time  by  Dolbear, 

The  power  of  a  body  charged  with  electricity  to  attract 
unything,  though  known  for  two  thousand  years  to  exist, 
had  never  been  put  to  any  practical  use  in  the  arts  when 
Dolbear  made  his  invention ;  certainly  it  had  never  been 
supposed  that  variations  of  electripal  attraction  could  cause 
corresponding  vibrations  of  an  armature. 

Dolbear's  receiving  apparatus  is  properly  enough  called  a 
condenser,  because  in  structure  ft  generally  resembles  the  old 
-condensers.  That  is  to  say,  it  has  two  plates  electrically  in- 
sulated and  charged.  But  the  operation  is  radically  different 
from  that  of  the  old  condensei'S.  No  operation  of  vibrating 
either  plate  by  variations  of  electrical  charge  was  conteim- 
piated  or  performed  in  the  case  of  any  of  the  old  condensers. 

In  all  these  old  condensers  the  elements  were  placed  close 
together,  with  a  non-conductor  (I  do  not  mean  air,  but  a  solid 
non-conductor)  interposed  and  closely  fitted  between  them, 
so  that  the  electricity  might  be  condensed,  which  non-con- 
•ductor  prevented  any  practical  vibration  of  either  of  the 
elements. 

In  the  Dolbear  receiver,  on  the  contrary,  one  of  the  plates 
is  held  firmly  so  that  it  cannot  vibrate,  and  the  other  is  held 
so  as  to  be  free  to  vibrate  according  to  the  variations  of  elec- 
trical charge,  and  beat  the  air  and  give  an  audible  sound ; 
the  two  plates  being  separated  by  a  body  of  air,  so  that  no 
■current  can  pass.  Here  was  a  change  in  construction,  de- 
signed to  produce  a  new  operation,  for  a  new  purpose,  with- 
out which  change  that  operation  could  not  be  performed  nor 
that  purpose  answered. 

It  will  not  be  denied  that  if  Reis  had  known  that  to  get 
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variations  of  magnetism  at  his  receiver  exactly  corresponding 
to  the  sonorous  air  motions  of  the  speech  uttered  against  the 
transmitting  membrane  diaphragm,  he  must  keep  the  circuit 
closed,  and  had  so  adjusted  his  means  of  making  contact  be- 
tween his  electrodes  that  the  vibrations  of  the  membrane 
would  not  break  the  circuit,  but  only  vary  the  current 
strength,  and  had  so  used  the  instrument,  he  would  have  had 
Bell's  method,  and  substantially  his  apparatus.  That  is  just 
such  a  change  as  Dolbear  made  in  the  construction  and  use  of 
the*  old  condensers.  He  altered  their  structuml  arrangements 
a  little  and  thereby  altered  their  operation  enormously. 

To  hold  one  element  of  a  condenser  still,  so  that  it  shall 
not  vibrato,  and  suspend  the  other  so  that  it  shall  vibrate, 
and  then  make  use  of  its  vibration  according  to  variations  of 
electric  charge,  was  wholly*and  absolutely  new.  No  such 
instrument  existed.  No  such  use  of  any  instrument  had  ever 
been  proposed  or  supposed  to  be  possible.  It  cannot  be  said, 
with  any  show  of  reason,  that  any  equivalent  for  it  was  found 
in  any  of  the  old  condensers. 

For  the  purpose  of  transmitting  and  reproducing  any  sound 
by  variations  of  electrical  attraction,  causing  vibrations  of 
any  armature,  nothing  in  the  construction  or  use  of  the  old 
condensers  furnished  a  known  substitute  for  the  magneto 
receiver. 

Dolbear's  discovery  of  the  capacity  of  variations  of  elec- 
trical attraction  to  make  an  armature  vibrate  accordingly, 
was  accidental. 

lie  is  not  now  setting  up  any  anticipation  of  Bell ;  only 
claiming  the  right  to  freely  use  a  distinct  method  and  appa- 
ratus of  his  own,  based  upon  a  distinct  discovery  of  his  own. 

When  he  showed  it  to  scientific  men,  without  exception 
they  expressed  their  astonishment  at  hearing  that  variations 
of  the  electric  potential  of  a  terminal  plate  could  practically 
produce  any  sound  vibrations  of  an  opposed  diaphragm  com- 
parable to  those  produced  by  the  varying  attractions  of  an 
electro-magnet. 
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It  is,  I  submit  then,  the  truth  that  Dolbear,  like  Bell,  has 
made  an  application  of  the  laws  of  nature  which  no  one  had 
ever  made  before,  which  no  one  had  thought  of  before,  by 
an  instrument  which  did  not  exist  before,  the  result  only  being 
the  same — that  is  to  aay ,  the  electrical  transmission  of  speech ; 
or,  in  other  words,  making  speech  bring  about  correspond- 
ing electrical  changes  on  the  line  conductor,  which  in  turn 
bring  about  corresponding  audible  vibrations  at  the  receiving 
station. 

But  the  appellees  say  that  there  are  flowing  currents  in 
Dolbear's  method.  In  a  sense  this  is  true ;  but  not  in  the 
sense  of  the  Bell  invention  or  of  the  Bell  patent.  The  cur- 
rent in  which  the  electrical  changes  corresponding  to  the 
sonorous  air  changes  are  produced  is  the  current  on  the  line 
conductor  extending  from  the  generator  through  the  trans- 
mitter, through  the  receiver  and  back  to  the  generator. 

These  currents  are,  in  Bell,  the  well-known  circuit  cur- 
rents converted  into  magnetism  by  traversing  the  coils  of  an 
electro-magnet  at  the  receiving  station.  In  Dolbear  they  are 
merely  the  currents  which  move  to  or  from  the  receiving 
plate,  which  is  thereby  variably  charged  from  instant  to 
instant,  so  that  it  may  exert  its  variable  electrical  attraction, 
there  being  no  magnetism  at  all.  The  currents  in  the  two  are  thus 
seen  to  be  essentially  different  in  character^  purpose  and  result. 

The  currents  of  Bell  do  their  described  work  of  transmit- 
ting the  speech  to  the  receiving  station  and  there  delivering  it, 
by  virtue  of  flowing,  and  only  while  they  are  flowing  through 
the  coils  of  the  receiving  electro-magnet,  whose  correspond- 
ing magnetic  variations  vibrate  the  receiving  diaphragm. 
All  that  vibrates  the  receiving  diaphragm  in  Dolbear  is  the 
variations  of  charge  of  electricity  in  his  attracting  plate. 

Neither  Bell  nor  Dolbear  could  patent  the  correspondence 
of  the  electrical  changes  with  the  sonorous  air  changes, 
because  that  was  the  known  law  of  electrically  transmitting 
sound. 

Reis  tried  to  transmit  speech  by  variations  of  current 
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strength  in  an  interrupted  circuit.  Bell  tried,  and  suc- 
ceeded, in  transmitting  speech  by  variations  of  current 
strength  in  a  constantly  closed  circuit.  Dolbear  transmits 
speech  by  variations  of  electrical  attraction,  using  no  circuit, 
and  no  flowing  current  for  that  purpose  at  all. 

He  who  transmits  speech  by  Dolbear's  receiver,  operating 
by  variations  of  electrical  attraction,  uses  Dolbear's  method 
and  apparatus,  whatever  else  he  does  as  a  separate  matter.  And 
he  who  only  transmits  speech  through  Bell's  receiver,  using 
magnetic  variations  to  produce  the  vibrations  of  the  receiving 
armature,  does  not  use  Dolbear's  method,  but  uses  Bell's. 

But  if  anything  in  the  description  of  the  method  of,  and 
apparatus  for,  transmitting  speech  is  characteristic  of  and  ^5- 
sential  to  'BeWs  mvention/it  is  this:  That  the  current  from 
transmitting  station  to  receiving  station,  on  which  the 
required  electrical  changes  are  to  be  impressed,  is  a  current 
traversing  the  coils  of  an  electro-magnet,  and  that  the  opera- 
tive power  for  vibrating  the  receiving  diaphragm  is  the 
varying  magnetism  so  produced  in  that  electro-magnet. 

No  such  current  is  employed  by  Dolbear  for  transmitting 
speech.  No  magnetism  is  used  by  him  for  reconverting  the 
electrical  changes  into  sonorous  air  changes.  His  method  is 
new,  because  based  upon  a  mode  of  using  electricity  not  at 
the  time  of  Bell's  patent  known  to  be  practicable,  and  is 
substantially  and  fundamentally  difiierent  from  Bell's.  His 
apparatus  is  new,  and  it  is  essentially  different  from  Bell's, 
for  the  same  reason. 

The  only  resemblance  between  Bell  and  Dolbear  is  that 
each  produces,  somehow,  electrical  changes  in  the  line  con- 
ductor corresponding  with  the  sonorous  air  changes  made  by 
speaking,  and  reconverts  those  electrical  changes,  somehow, 
into  sonorous  air  changes  at  the  receiving  station.  But  this 
cannot  be  validly  patented  by  Bell  (even  if  his  specification 
would  bear  such  a  construction)  because  it  is,  under  another 
form  of  words,  patenting  the  use  of  electricity  for  transmit- 
ting speech  ;  and  this,  it  is  agreed,  cannot  be  done. 
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Mr.  Wheelbr  H.  Peckham,  for  the  Molecular  Telephone 
Company : 

Reis  conceived  the  idea  that  quality  might  be  or  must  be 
transmitted  in  order  to  produce  speech.  He  knew  and  ex- 
pressed what  quality  was. 

The  first  electrical  machines  of  which  we  know  were 
magneto  machines.  Among  the  earliest  were  the  Gausse  & 
"Weber  machines,  as  they  are  called — the  earliest  telegraphic 
instrument.  It  was  a  magneto  machine,  and  it  was  followed 
by  a  number  of  others. 

Varley  first  gave  to  his  currents,  so-called,  the  word  undu- 
latory. 

Wheatstone's  device,  a  printing  apparatus,  operated  upon 
the  same  principle — the  magneto  principle. 

There  is  another  method  of  eflfecting  electrical  work,  by 
using  a  battery  current  and  then  putting  a  device  in  the  wire 
through  which  that  current  runs,  and  making  or  breaking, 
or  changing  the  current.  Those  two  methods  of  efifecting 
electrical  work  were  well  known  at  the  time  Reis  made  his 
inventions. 

When  Reis  came  to  make  his  invention  he  adopted  the 
constant  current,  the  voltaic  current,  and  his  method  was  by 
interrupting  to  operate  upon  that  current  by  means  of  a 
diaphragm  actuated  by  sound-waves. 

Bell,  at  a  very  much  later  period,  sf/Caks  of  an  intermittent 
current  as  one  which  was  pulsatory. 

The  Lidastrial  Gazette  says:  "Successful  experiments  in 
telephony  were  made  in  1861  by  Reis,"  so  that  it  seems  not 
impossible  to  carry  On  conversations  at  miles  distance,  and 
even  convey  the  voice  itself,  with  its  peculiar  undulations. 

Reis  used  the  voltaic  current,  and  subjected  it  to  interrup- 
tions or  variations  by  means  of  the  vibration  of  a  diaphragm, 
caused  by  the  action  of  sound  therein  and  transmitted  to  a 
receiver,  including  the  sounds  of  the  human  voice,  and  pro- 
duced musical  notes ;  and  all  the  Reis  articles  speak  of  the 
production  of  speech. 
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Beyond  that  we  have  the  testimony  of  a  series  of  witnesses 
,who  say  that  at  the  time  when  Ileis  himself  was  operating, 
and  when  others  operated  it,  that  it  did  produce  speech. 

It  does  it  far  better  than  Bell's  device  (Fig.  7)  ever  did 
until  after  several  years  had  elapsed,  and  the  world  had 
learned  by  constant  practice  how  to  produce  instruments 
that  would  transmit  speech,  because  the  best  that  was  ever 
said  of  Bell's  instruments  until  the  year  1879  was  that  they 
produced  a  faint  muttering,  and  nothing  else. 

We  emphatically  claim  that  the  evidence  does  show  that 
the  Reis  telephone  did  produce  speech,  and  that  it  was 
intended  to  produce  speech,  and  that  whatever  be  the  theory 
or  whatever  be  the  explanation  by  which,  and  through 
which,  speech  is  produced,  that  theory  and  that  explanation 
were  adopted  and  existed  in  the  Reis  telephone. 

It  was  done  to  a  far  greater  and  better  extent  than  Bell  did 
it,  prior  to  1878  or  1879,  by  the  instruments  described  by 
Fig.  7  of  the  first  patent. 

The  moment  you  put  an  improvement  in  mechanical  con- 
struction in  the  shape  of  a  receiver,  like  the  Bell  receiver, 
this  Reis  transmitter  will  talk. 

If  you  put  the  microphone  with  the  carbon  points  in  place 
of  the  old  Reis  transmitter  and  attach  it  to  that  Reis-Legat 
receiver,  that  will  talk. 

A  simple  improvement  in  the  mechanical  construction  of 
the  instrument,  and  this  Reis  telephone  springs  up  into  an 
active,  strong,  vigorous,  practical  instrument,  and  commer- 
cially has  taken  the  place  that  otherwise  would  have  been 
occupied  by  Bell's  invention  at  the  present  day. 

If  Reis  gave  the  wrong  explanation,  that  does  not  affect 
the  fact  that  he  has  produced  an  instrument  and  device 
operated  by  sound-waves  made  by  the  voice,  which  will  con- 
vey what  a  person  speaks  into  the  instrument — precisely  the 
same  thing  in  the  way  of  transmitting  the  vibrations  to  the 
ear  that  is  in  the  receiving  instrument  of  Bell. 

There  is  a  fallacy  in  the  statement  of  Bell  as  to  the  opera- 
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tion  of  his  instrument.  Bell  says  that  he  undulates  this 
voltaic  current,  but  he  did  not. 

Reis  took  a  voltaic  circuit ;  he  had  a  method  of  working 
that  circuit  by  means  of  air- waves — sound-waves.  That  is 
the  great  invention.  That  is  the  initial  step ;  that  by  means 
of  the  voice  j^ou  can  speak  to  a  diaphragm,  and  have  that 
diaphragm  affect  a  voltaic  circuit  or  affect  a  current  of  elec- 
tricity, so  that  it  will  produce  similar  variations  at  the  other 
end  and  be  heard.     Reis  did  that. 

Varley  came  afterwards,  and  he  adopted  the  magneto 
method  again  and  he  transferred  sound. 

He  did  it  in  three  ways:  First,  by  making  and  breaking  a 
primary  circuit;  second,  by  vibrating  his  transmitter  by  the 
air  ;  third,  by  revolving  a  wheel,  upon  the  periphery  of  which 
were  bar  magnets,  before  the  poles  of  an  electro-magnet. 

All  those  things  were  before  Bell  came.  Now,  what  did 
Bell  do  ?  Bell,  adopting  tjie  magneto  method  of  effecting 
electrical  results,  took  the  apparatus  of  Reis  and  adapted  it  to 
that  magneto  method.     He  did  vot  do  anythivg  else. 

By  the  term  *'  method  "  in  the  5  th  claim  of  his  patent,  Bell 
meant  the  magneto  method  and  nothing  else. 

Bell's  letter  of  August  14,  1875,  gave  simply  the  idea 
of  telephonic  or  telegraphic  action — telegraphic  work — by 
m£an^  of  the  magneto  current.    (Mol.  Rec.  p.  1618.) 

He  did  nothing  after  his  letter  prior  to  the  taking  out  of 
his  patent,  in  the  way  of  experiments,  other  than  one,  or  two, 
or  three  experiments  made  in  the  early  part  of  July,  and 
which  resulted  in  merely  obtaining  a  sort  of  muttering  effect. 
The  draft  specifications  and  claims  of  Bell,  and  his  George- 
Brown  specification  or  copy  application,  speak  of  a  produc- 
tion of  or  causing  electrical  undulations  which,  by  the  terms 
of  the  specification,  is  necessarily  confined  to  the  magneto 
method  j  because  the  specification  says  that  there  is  no  other 
method. 

And  then  when  we  have  by  some  means ,  whatever  they 
may  be,  whether  fair  or  unfair,  fraudulent  or  honest,  new 
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thoughts  from  Gray  or  from  himself,  or  whatever  may  be  the 
reason,  the  idea  suggested  to  him  and  put  into  his  patent 
that  electrical  undulations  can  be  caused  by  the  variations  of 
the  resistance  of  the  circuit,  we  find  a  claim  put  in  to  cor- 
respond to  that ;  but  we  do  not  find  any  change  or  any  vari- 
ation whatever  of  the  5th  claim. 

There  is  not  in  that  patent  to  be  found  anywhere,  from  the 
beginning  to  the  end,  any  suggestion  that  there  is  any  other 
method  of  causing  electrical  undulations  by  sound-waves 
than  the  one  which  is  pointed  out  and  illustrated  by  Fig.  7 
All  prior  methods  of  producing  electrical  undulations  have 
reference  to,  and  are  involved  in,  the  production  of  telegraphy. 
Some  of  them  are  ways  that  it  is  absolutely  impossible  to  usf 
in  connection  with  the  production  of  sound-waves;  as, for 
instance,  the  vibration  of  a  wheel  with  magnets  on  th# 
periphery  before  the  poles  of  the  magnet. 

We  claim  that  Bell's  patent  should  be  construed  as  a  patent 
for  a  multiple  telegraph  alone ;  that  if  not  for  that  it  8houl(f 
be  construed  as  a  patent  for  the  magneto  method,  as  contra 
distinguished  from  the  voltaic  method,  or  the  resistance 
method ;  and  that  if  construed  more  broadly  than  that,  it  if 
void  as  being  a  patent  for  a  principle  or  an  art ;  and  further, 
we  claim  that  the  two  instruments,  give  the  patent  what 
construction  you  will,  those  used  by  the  defendant  and  thos€ 
used  by  the  complainant,  or  those  described  in  the  patent 
sued  upon,  are  so  completely  diflerent,  so  varied  in  their 
principle  and  mode  of  action,  that  the  one  cannot  be  held  to 
be  an  infringement  upon  the  other. 

Closing  argument  of  Mr.  Lysander  Hill,  for  the  People's 
Telephone  Company  and  the  Overland  Telephone  Company : 

When  an  application  is  filed  in  the  Patent  Office,  the  prac- 
tice is  to  allow  that  application  to  be  amended,  formally  or 
informallj",  upon  the  specification  remaining  in  the  Patent 
Office. 

Then  there  is  another  class  of  amendments  made  by  filing 
formal  papers  in  the  shape  of  a  letter  or  document  addressed 
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to  the  Commissiouer,  formally  amending  the  application. 
When  that  is  received  the  Examiner  places  it  ou  file,  goes  to 
the  specification,  and  marks  around  the  passage  that  is 
amended,  red  lines,  striking  it  out  and  noting  on  it  that  the 
amendment  marked  A,  B,  or  C,  or  whatever  it  is,  is  substi- 
tuted for  that  passage. 

But  when  the  patent  finally  issues,  that  document,  with 
its  amendments,  is  sent  to  the  government  printer,  and  the 
government  printer  prints  it  as  finally  corrected,  and  the 
original  is  sent  from  the  government  printing  oflSce  back  to 
the  Patent  OflSce,  and  remains  on  file  there,  and  is  a  part 
of  what  is  called  the  "  File  wrapper  and  contents."  It  is  a 
part  of  the  contents  of  the  file  wrapper. 

When  any  party  applies  to  the  Commissioner  of  Patents 
and  asks  for  a  certified  copy  of  that  file  wrapper  and  contents, 
he  gets  a  certified  copy,  among  other  things,  of  the  document 
which  was  originally  filed,  with  all  the  marks  which  were 
on  it,  whatever  they  may  be,  and  however  they  may  have 
been  placed  upon  it. 

The  Commissioner  is  careful  to  make  an  exact  fac-simile 
copy ;  hence,  in  this  case  you  can  gather  nothing  from  the 
printed  patent  of  March  7, 1876,  as  to  the  prior  history  of 
the  application  in  the  Patent  Oflice. 

But  if  you  take  the  certified  copy  of  April  10,  1879,  as 
printed  in  the  Dowd  record,  that  being  a  certified  copy,  you 
get  not  only  the  original  document  which  was  filed  in  the 
Patent  Office,  but  you  find  noted  on  that  copy  the  various 
changes  which  were  made  in  it  while  it  was  there  and  before 
the  patent  issued. 

The  document  of  April  10, 1879,  shows  you  how  it  had 
been  corrected  before  the  issue  of  the  patent. 

The  damaging  facts  with  regard  to  the  George-Brown 
paper  have  not  been  explained.  My  learned  friends  say  that 
there  is  no  evidence  as  to  when  Brown  got  that  copy  from 
Bell ;  but  yet  it  is  proved  that  Brown  got  that  copy  from 
Bell  on  January  25  or  26,  1876,  in  New  York. 
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What  explanation  had  they  to  make  of  the  fact  that  those 
two  papers  were  together  therej  that  they  were  both  papers 
relating  to  the  same  subject  matter,  but  that  there  were  dec- 
larations of  the  most  important  character  in  one  which  do 
not  appear  in  the  other,  declarations  in  one  which  are  en- 
tirely inconsistent  with  those  in  the  other  ? 

My  learned  friend,  Mr.  Dickerson,  says  Bell  understood 
perfectly  that  those  two  currents  were  equivalents  and  did 
not  think  it  necessary  to  put  it  into  the  George-Brown  speci- 
fication ;  but  Bell  did  not  regard  them  as  equivalents,  for 
he  had  put  into  that  George-Brown  copy  an  explicit  state- 
ment which  excluded  the  variable  resistance  current  from 
the  invention. 

When  Brown  left  New  York  he  must  have  known  that 
there  was  not  only  the  current  that  was  shown  in  his  papers, 
but  that  there  was  another  current,  the  variable  resistance 
current,  which  would  do  the  work  equally  well ;  and  yet,  as 
a  capitalist,  he  was  going  to  Europe  to  patent  the  invention 
and  to  secure  the  monopoly  of  it. 

Can  you  conceive  of  a  capitalist  taking  an  invention 
abroad,  spen^Jing  his  money  upon  it,  and  trying  to  get  a  mo- 
nopoly of  it,  under  such  circumstances,  leaving  the  door  wide 
open,  losing  his  monopoly,  throwing  it  away  ? 

The  George-Brown  copy  of  the  specification  stated  only  four 
advantages  for  multiple  telegraph  purposes  of  this  current 

If  this  variable  resistance  matter  has  not  been  interpolated 
into  the  American  patent  since  George  Brown  left  for  Eu- 
rope, there  was  another  advantage  of  that  current  stated  in 
that  document  which  would  strike  George  Brown  as  of  very 
great  importance.  This  discovery  included  a  means  of  pre- 
venting the  lagging  of  cable  signals.  This  was  a  practical 
improvement  which  would  address  itself  to  him  as  of  great 
importance.  Now,  that  advantage  was  not  contained  in 
Brown's  specification  which  he  took  to  Europe.  When  did 
it  come  in,  and  how  ?  That  was  one  of  the  three  interpo- 
lated matters.     It  came  in  with  the  variable  resistance  inter- 
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polation,  and  is  of  itself  a  strong  proof  of  the  interpolated 
character  of  the  whole  thing. 

Before  these  interpolations  were  made,  Bell  had  nothing  in 
his  mind  except  the  magneto  currents  caused  by  the  induc- 
tion of  an  armature. 

Bell  never  dreamed  of  using  them  for  ocean  cables ;  but 
when  his  associates  or  his  attorney  learned  of  this  new  cur- 
rent of  Gray's,  this  current  by  which  you  can  vary  the  re- 
sistance of  a  battery  current,  then  you  had  something  which 
you  could  use  on  ocean  telegraphs^  whereas  the  former  cur- 
rent, a  description  of  which  Brown  had  taken  to  Europe  in 
his  document,  could  not  be  utilized. 

The  interpolated  description  in  the  specification  describes 
two  or  three  different  ways  of  varying  the  current. 

So  far  as  Bell  had  any  idea  of  varying  the  resistance  in 
May,  1875,  that  idea  was  limited  to  one  form  of  apparatus — 
to  vibrate  a  stretched  rod  or  wire,  varying  the  current. 

That  idea  was  tried,  failed,  and  was  abandoned.  Nothing 
further  appears  until  you  read  it  here  in  this  patent  which 
issued  on  March  7.     Where  did  it  come  from  ? 

On  February  14, 1876,  Gray  had  filed  his  caveat  describ- 
ing the  -wire  dipping  in  liquid  and  varying  the  current  by 
that  means  by  placing  the  poles  nearer  together  or  moving 
them  farther  apart  in  a  liquid.  That  was  Gray's  thought  in 
the  caveat.  All  of  the  things  described  in  Bell's  patent  are 
on  the  same  principle. 

Although  there  are  three  dififerent  ways  of  doing  it,  the 
only  thought,  the  only  principle  involved  in  those  three  dif- 
ferent ways  of  doing  it,  is  simply  using  the  liquid,  an  idea 
which  has  never  before  appeared  in  Bell's  history. 

It  is  very  curious  that  without  an  experiment  or  thought 
or  word  in  any  letter  or  memorandum  of  his,  there  should 
suddenly  appear  in  this  document — ^after  Brown  had  left  for 
Europe  with  his  paper  containing  not  a  word  of  it, — three 
ways,  all  of  which  should  involve  the  use  of  a  liquid  to  vary 
the  resistance. 
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Xobody  has  any  right  to  inspect  any  model  in  the  Patent 
Office  until  after  the  patent  is  issued. 

Every  document,  every  model,  every  drawing  connected 
with  an  application  is  kept  inviolably  secret.  These  gentle* 
men  had  no  right  to  inspect  Gray's  models  until  after  the 
patent  had  issued.  Hence,  if  they  saw  his  models,  if  Mr. 
Storrow  admits  that  they  went  to  the  Patent  Office  and  in- 
spected his  models,  he  admits  all  that  we  charge.  They  had 
no  right  to  do  it.     That  of  itself  was  a  violation  of  the  law. 

But  this  letter  shows  that  Bell  not  only  knew  that  he  had 
gone  as  far  as  any  particular  model  would  show  or  any  par- 
ticular exhibition  would  show,  but  he  was  able  to  mark  out 
the  limits  to  which  Gray  had  gone.     How  could  he  know  that?' 

These  parties,  who  had  no  right  under  the  rules  of  the 
Patent  Office  to  know  that  Gray  even  had  an  application 
there  at  all,  did  have  that  information. 

There  is  another  fact  that  they  have  not  been  able  to  ex- 
plain away.  There  is  no  explanation  of  the  fact  that  Bell 
went  home  from  his  visit  to  Washington  on  February  25  or 
26  to  March  3, 1876,  and  immediately  proceeded  to  construct 
a  liquid  transmitter  like  Gray's,  got  speech  through  it  on 
March  10,  and  then  kept  still  about  it,  and  concealed  the- 
fact.  There  is  no  explanation  that  the  next  step  that  he  took 
— the  next  thing  that  he  did — was  to  construct  two  magneto 
devices  just  like  Gray's  receiver  on  or  about  the  first  of  April, 
and  then  got  speech  through  them. 

He  did  not  give  to  the  world  the  fact  as  to  when  and 
where  and  how  he  fii'st  got  articulate  speech,  but  he  gave 
them  a  lie  instead  of  the  fact. 

They  offer  explanation  here.  They  tell  you  that  the 
liquid  tmnsmitter  which  Bell  made  was  not  the  same  as  the 
Gray  liquid  transmitter,  and  therefore  it  could  not  have 
been  stolen  from  Gray. 

Mr.  Dickerson  says,  in  his  argument,  that  those  two 
instruments,  which  he  has  shown  on  that  diagram  there,  are 
entirely  different  in  principle ;  that  Gray  had  the  idea  of 
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varying  the  resistance  of  the  liquid,  but  he  says  that  was  not 
Bell's  idea. 

I  prefer  to  take  Bell's  theory  instead  of  Gray's.  It  does 
not  make  any  difference  what  liquid  is  used.  His  principle 
is  to  vary  the  distance  through  which  the  current  has  to 
flow  through  that  liquid  from  pole  to  pole.  Where  did  Bell 
get  that  principle  ?  He  had  only  to  read  Gray's  caveat  and 
find  the  whole  thing  there. 

I  do  not  think  that  this  Court  can  aflford  to  allow  my 
friends  to  do  away  with  the  printed  evidence  in  the  case, 
which  the  complainants  have  put  on  file,  by  coming  here 
and  saying  it  is  all  a  mistake. 

My  theory  is  that  this  paper  was  put  into  the  Dowd  case 
jvist  as  it  is  printed  here  in  the  document ;  that  the  print 
was  a  correct  print  from  that  paper ;  that  subsequently  they 
substituted  the  fraudulent  copy  in  the  Patent  Office  in  order 
to  clear  up  the  record  there,  and  conceal  the  thing. 

Your  Honors  will  remember  how  Mr.  Storrow  said  this 
was  altered.  It  was  altered  by  laying  it  alongside  of  the 
George-Brown  copy  and  simply  writing  into  the  Patent  Office 
copy — the  certified  copy  from  the  Patent  Office — the  words 
that  he  found  in  the  George-Brown  copy,  so  far  as  there  was 
any  difference  between  the  two.  There  is  an  inherent  im- 
probability in  that. 

How  did  that  word  "  and  "  get  into  that  copy  that  you 
have  before  you  ? 

Mr.  Storrow  says  that  he  put  in  all  those  words  by  com- 
paring it  with  George  Brown's  copy.  It  did  not  come  from 
the  George-Brown  copy ;  it  is  not  there.  That  explanation 
does  not  account  for  it. 

My  learned  brothers  have  argued,  on  the  other  side,  that  in 
law  oral  evidence  has  never  been  allowed  to  overthrow  a 
patent.  It  is  hardly  necessary  for  me  to  treat  that  question. 
If  it  was  I  would  refer  to  Gayler  v.  Wilder,  10  How.  477 
[5  Am.  &  Eng.  188] ;  Coffin  v.  Ogden,  18  Wall.  120  [9  Am. 
&  Eng.  125]. 
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The  instrument  marked  "  I "  in  the  Drawbaugh  Exhibits, 
they  tell  us,  had  no  magnet  on  it  when  found.  It  is  true 
that  when  the  original  model  was  put  in  evidence  the  mag- 
net was  not  with  it,  but  after  it  had  been  produced  before 
the  Examiner,  and  put  in  evidence,  Mr.  Drawbaugh  found, 
among  his  various  magnets  at  the  shop,  a  magnet  which  he 
recognized  as  the  original  used  in  that.  He  brought  that 
magnet  over  and  placed  it  on  the  instrument,  and  it  fitted  its 
place  exactly,  both  in  its  height,  in  the  size  of  the  poles, 
which  fitted  holes  made  for  it,  and  in  every  respect  it  showed 
for  itself  at  once  that  it  was  the  magnet  originally  in  the 
instrument.  Mr.  Drawbaugh  testified  to  the  fact  that  that 
was  undoubtedly  the  magnet. 

My  learned  friends  say  that  the  tumbler  F  could  not  be 
adjusted  unless  the  bottom  was  out  of  it  originally,  and  yet 
it  is  the  fact  that  the  tumbler  instrument  F  can  be  adjusted. 
The  bottom  was  in  there ;  it  was  adjusted  by  the  screw  rod 
at  the  top  and  not  at  the  bottom. 

Then  my  learned  friends  say  the  string  telephone  was  in 
Drawbaugh's  shop.  That  is  clearly  disproved.  There  is 
not  a  word  of  evidence  of  anything  of  the  kind. 

A  test  of  those  instruments  was  called  for  by  my  friends 
on  the  other  side,  and  we  made  the  test  in  New  York.  "We 
had  no  time  to  make  other  instruments ;  we  had  to  take  the 
old  instruments  that  we  had,  which  had  got  in  a  very  dilapi- 
dated condition. 

All  those  instruments  operated  perfectly  well.  They  were 
the  original  instruments  of  Drawbaugh. 

The  only  instruments  that  did  not  operate  perfectly  satis- 
factorily were  the  reproduced  instruments  that  we  had  made 
to  exhibit  the  arrangement  of  the  parts;  but  Jhey  did 
operate  as  speaking-telephones,  even  those  that  were  most 
dilapidated. 

The  tumbler  operated.  Mr.  Benjamin  testifies:  Here 
iire  some  sentences,  which  I  read  from  the  notes,  which  I 
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heard  distinctly  through  P  and  A.  "F^is  the  tumbler; 
"A"  is  the  round  box.     That  is  the  New  York  test. 

We  have  been  criticised  for  not  making  further  testa  in 
the  New  York  case.  Why,  we  made  the  tests  at  the  very 
last  end  of  our  testimony. 

Professor  Barker  was  very  particular  to  absolutely  verify 
the  instruments  with  which  he  made  those  experiments. 
Now,  my  learned  friends  of  the  other  side,  admit  that  we 
got  most  excellent  results  here  at  the  Philadelphia  test. 

The  whole  argument  is  based  on  the  fact  that  they  will 
not  work  properly  at  all  when  held  horizontally,  and  that 
the  tests  in  New  York  failed  for  that  cause,  and  they  suc- 
ceeded in  Philadelphia  because  held  at  an  angle.  I  say  that 
it  is  not  true;  and  if  the  Court  is  not  satisfied  with  the  evi- 
dence of  Professor  Barker,  which  I  have  read,  we  are  ready 
to  repeat  the  tests  here,  or  have  Professor  Barker  repeat  them 
to  the  satisfaction  of  the  Court,  and  in  any  way  the  Court 
may  order,  to  show  that  those  tumbler  instruments  F  will 
work  whether  placed  horizontally  or  placed  at  an  angle,  and 
that  they  will  work,  if  anything,  better  when  placed  as  they 
were  placed  in  New  York,  than  as  they  were  placed  in  Phila- 
delphia. 

Then  they  have  complained  that  we  did  not  have  the  car- 
bon of  the  same  fineness  that  we  had  in  New  York. 

The  Hunnings  patent  says  we  must  pulverize  the  material 
finely.  What  has  wheat  flour  got  to  do  with  it  ?  That  is 
not  carbon  pulverized.     Carbon  is  like  sand. 

You  will  find  that  Drawbaugh,  away  back  in  1881,  had 
stated  how  to  use  those  carbons,  with  what  degree  of  fine- 
ness. 

Before  the  New  York  tests,  before  the  Hunnings  patent 
was  ever,  heard  of.  Professor  Barker  got  better  articulation 
from  the  fine  than  from  the  coarser. 

The  Philadelphia  instruments  were  constructed  in  a  much 
more  thorough  and  workmanlike  manner  than  the  New 
York  instruments,  and  were  much  l)etter  finished. 
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The  powders  used  in  the  Philadelphia  test  were  of  hard 
carbon,  of  difterent  degrees  of  fineness. 

They  would  have  to  be  of  granular  or  gritty  charanrer,  if 
they  were  carbon. 

The  New  York  instruments  had  become  of  such  a  condi- 
tion that  the  parts  intended  to  be  rigid  would  not  stay  rigid, 
and  the  parts  intended  to  be  movable  would  not  move  easily. 
But  in  Philadelphia  the  parts  intended  to  be  rigid  were 
rigid,  and  then  you  could  take  the  instrument  up  in  your 
hand  and  use  it  without  difficulty,  and  it  would  not  get  out 
of  adjustment.  That  explains  these  two  tests  and  all  the 
diflferences  there  were  between  them. 

Then,  that  Blake  transmitter  is  compared  with  instrument 
H, — another  story  which  is  absolutely  incorrect.  All  the 
newspaper  publications  show  that  they  were  speaking  tele- 
phones at  Drawbaugh's  shop. 

Our  thirteen  witnesses  that  have  been  attacked  were  not 
the  witnesses  whose  testimony  we  rely  upon  most ;  the  at- 
tacks are  easily  answered.  They  are  only  thirteen  witnesses 
out  of  two  hundred  and  twenty.  Brother  Dickerson  admit- 
ted to  the  Court  that  Drawbaugh  made  those  instruments 
that  these  witnesses  say  he  made,  and  that  it  is  a  mere  ques- 
tion of  the  date  when  he  made  them.  He  says  their  theory 
is  that  he  commenced  to  make  them  in  1876.  Our  theory  is 
that  he  commenced  to  make  them  a  good  many  years  before. 

Mr.  Chief  Justice  Waite  delivered  the  opinion  of  the 
Court : 

The  important  question  which  meets  us  at  the  outset  in 
each  of  these,  cases  is  as  to  the  scope  of  the  5th  claim  of  the 
patent  of  March  7,  1876,  which  is  as  follows; 

"  The  method  of,  and  apparatus  for,  transmitting  vocal  or 
other  sounds  telegraphically,  as  herein  described,  by  causing 
electrical  undulations,  similar  in  form  to  the  vibmtions  of 
the  air  accompanying  the  said  vocal  or  other  sounds,  sub- 
stantiallv  as  set  forth.'' 

136  v.  S.  331. 
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It  is  contended  that  this  embraces  the  art  of  transferring 
to  or  impressing  upon  a  current  of  electricity  the  vibrations 
of  air  produced  by  the  human  voice  in  articulate  speech,  in 
a  way  that  the  speech  will  be  carried  to  and  received  by  a 
listener  at  a  distance  on  the  line  of  the  current.  Articulate 
speech  is  not  mentioned  by  name  in  the  patent.  The  inven- 
tion, as  described,  "consists  in  the  employment  of  a  vibra- 
tory or  undulatory  current  of  electricity,  in  contradistinction 
to  a  merely  intermittent  or  pulsatory  current,  and  of  a 
method  of,  and  apparatus  for,  producing  electrical  undula- 
tions upon  the  line-wire."  A  "pulsatory  current"  is  de- 
scribed as  one  "  caused  by  sudden  or  instantaneous  changes 
of  intensity',"  and  an  "  electrical  undulation  "  as  the  result 
of  "  gradual  changes  of  intensity  exactly  analogous  to  the 
changes  in  the  density  of  air  occasioned  by  simple  pendulous 
vibrations." 

Among  the  uses  to  which  this  art  may  be  put  is  said  to 
be  the  "  telegraphic  transmission  of  noises  or  sounds  of  any 
kind,"  and  it  is  also  said  that  the  undulatory  current,  when 
created  in  the  way  pointed  out,  will  produce  through  the 
receiver  at  the  receiving  end  of  the  line  "  a  similar  sound  to 
that  uttered  into  "  the  transmitter  at  the  transmitting  end. 
One  of  the  means  of  imparting  the  necessary  vibrations 
through  the  transmitter,  to  produce  the  undulations,  may 
be  the  human  voice.  Articulate  speech  is  certainly  included 
in  this  description,  for  it  is  an  "  uttered  "  "sound"  produced 
by  the  "human  voice." 

It  is  contended,  however,  that  "  vocal  sounds "  and  "  ar- 
ticulate speech  "  are  not  convertible  terms,  either  in  acoustics 
or  in  telegraphy.  It  is  unnecessary  to  determine  whether 
this  is  so  or  not.  Articulate  speech  necessarily  implies  a 
sound  produced  by  the  human  voice,  and,  as  the  patent  on 
its  face  is  for  the  art  of  changing  the  intensity  of  a  contin- 
uous current  of  electricity^  by  the  undulations  of  the  air 
caused  by  sonorous  vibrations,  and  speech  can  only  be  com- 
municated.by  such  vibrations,  the  transmission  of  speech  in 
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this  way  must  be  included  in  the  art.  The  question  is  not 
whether  "vocal  sounds"  and  "articulate  speech  "are  used 
synonymously  as  scientific  terms,  but  whether  the  sound  of 
articulate  speech  is  one  of  the  "vocal  or  other  sounds"  re- 
ferred to  in  this  claim  of  the  patent.  We  have  no  hesitation 
in  saying  that  it  is,  and  that  if  the  patent  can  be  sustained 
to  the  full  extent  of  what  is  now  contended  for,  it  gives  to 
Bell  and  those  who  claim  under  him,  the  exclusive  use  of 
his  art  for  that  purpose,  until  the  expiration  of  the  statutory 
term  of  his  patented  rights. 

In  this  art — or,  what  is  the  same  thing  under  the  patent 
law,  this  process,  this  way  of  transmitting  speech— elec- 
tricity, one  of  the  forces  of  nature,  is  employed;  but  elec- 
tricity, left  to  itself,  will  not  do  what  is  wanted.  The  art 
consists  in  so  controlling  the  force  as  to  make  it  accomplish 
the  purpose.  It  had  long  been  believed  that  if  the  vibra- 
tions of  air  caused  by  the  voice  in  speaking  could  be  repro- 
duced at  a  distance  by  means  of  electricity,  the  speech  itself 
would  be  reproduced  and  understood.  How  to  do  it  was  the 
question. 

Bell  discovered  that  it  could  be  done  by  gradually  chang- 
ing the  intensity  of  a  continuous  electric  current,  so  as  to 
make  it  correspond  exactly  to  the  changes  in  the  density  of 
the  air  caused  by  the  sound  of  the  voice.  This  was  his  art. 
He  then  devised  a  way  in  which  these  changes  of  intensity 
could  be  made  and  speech  actually  transmitted.  Thus  hia 
art  was  put  in  a  condition  for  practical  use. 

In  doing  this,  both  discovery  and  invention,  in  the  popu- 
lar sense  of  those  terms,  were  involved ;  discovery  in  finding 
the  art,  and  invention  in  devising  the  means  of  making 
it  useful.  For  such  discoveries  and  such  inventions  the 
law  has  given  the  discoverer  and  inventor  the  right  to  a 
patent — as  discoverer,  for  the  useful  art,  process,  method  of 
doing  a  thing  he  has  found ;  and  as  inventor,  for  the  means 
he  has  devised  to  make  his  discovery  one  of  actual  value. 
Other  inventors  may  compete  with  him  for  the  ways  of  giving 
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effect  to  the  discovery,  but  the  new  art  he  has  found  will 
belong  to  him  and  those  claiming  under  him  during  the  life- 
of  his  patent.  If  another  discovers  a  different  art  or  method 
of  doing  the  same  thing,  reduces  it  to  practical  use,  and  gets  a. 
patent  for  his  discovery,  the  new  discovery  will  be  the  property 
of  the  new  discoverer,  and  thereafter  the  two  will  be  per- 
mitted to  operate  each  in  his  own  way  without  interference- 
by  the  other.  The  only  question  between  them  will  be  whether 
the  second  discovery  is  in  fact  different  from  the  first. 

The  patent  for  the  art  does  not  necessarily  involve  a  patent 
for  the  particular  meim.!  employed  for  using  it.  Indeed  > 
the  mention  of  any  means,  in  the  specification  or  descrip- 
tive portion  of  the  patent,  is  only  necessary  to  show  that 
the  art  can  be  used;  for  it  is  only  useful  arts — arts  which 
may  be  used  to  advantage — that  can  be  made  the  subject 
of  a  patent.  The  language  of  the  statute  is  that  "any 
person  who  his  invented  or  discovered  any  new  and  usefiiV 
art,  machine,  manufacture,  or  composition  of  matter,"  may 
obtain  a  patent  therefor.  Rev.  Stat.  §  4886.  Thus,  an  art* 
— ^a  process — which  is  useful  is  as  much  the  subject  of  a. 
patent,  as  a  machine,  manufacture,  or  composition  of  matter. 
Of  this  there  can  be  no  doubt,  and  it  is  abundantly  sup- 
ported by  authority.  Coming  v.  Burden,  15  How.  252  [& 
Am.  &  Eng.  69] ;  Cochrane  v.  Deener,  94  U.  S.  780  [11  Am. 
&  Eng.  288];  Tilghman  v.  Proctor,  102  XT.  S.  708  [13  Am. 
&  Eng.  29] ;  New  Process  Fermentation  Co.  v.  Maus,  122  TT. 
S.  413  [17  Am.  &  Eng.  157]. 

What  Bell  claims  is  the  art  of  creating  changes  of  inten- 
sity in  a  continuous  current  of  electricity,  exactly  corre- 
sponding to  the  changes  of  density  in  the  air  caused  by  the 
vibrations  which  accompany  vocal  or  other  sounds,  and  of 
nsing  that  electrical  condition  thus  created  for  sending  and 
receiving  articulate  speech  telegraphically.  For  that,  among 
other  things,  his  patent  of  1876  was  in  our  opinion  issued  ; 
and  the  point  to  be  decided  is,  whether  as  such  a  patent  it 
can  be  sustained. 
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In  O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  483], 
it  was  decided  that  a  claim  in  broad  terms  (p.  86)  for  the  use 
of  the  motive  power  of  the  electric  or  galvanic  current  called 
"electro-magnetism,  however  developed,  for  making  or 
printing  intelligible  characters,  letters  or  signs,  at  any  dis- 
tances," although  "  a  new  application  of  that  power  "  first 
made  by  Morse,  was  void,  because  (p.  120)  it  was  a  claim 
"  for  a  patent  for  an  effect  produced  by  the  use  of  electro- 
magnetism,  distinct  from  the  process  or  machinery  necessary 
to  produce  it ; "  but  a  claim  (p.  85)  for  "  making  use  of  the 
motive  power  of  magnetism,  when  developed  by  the  action 
of  such  current  or  currents,  substantially  as  set  forth  in  the 
foregoing  description,  *  *  *  as  means  of  operating  or  giving 
motion  to  machinery,  which  may  be  used  to  imprint  signals 
upon  paper  or  other  suitable  material,  or  to  produce  sound 
in  any  desired  mamier,  for  the  purpose  of  telegraphic  com- 
munication at  any  distances,"  was  sustained.  The  effect  of 
that  decision  was,  therefore,  that  the  use  of  magnetism  as  a 
motive  power,  without  regard  to  the  particular  process  with 
which  it  was  connected  in  the  patent,  could  not  be  claimed, 
but  that  its  use  in  that  connection  could. 

In  the  present  case  the  claim  is  not  for  the  use  of  a  current 
of  electricity  in  its  natural  state  as  it  comes  from  the  bat- 
tery, but  for  putting  a  continuous  current  in  a  closed  circuit 
into  a  certain  specified  condition  suited  to  the  transmission 
of  vocal  and  other  sounds,  and  using  it  in  that  condition  for 
that  purpose.  So  far  as  at  present  known,  without  this  pe- 
culiar change  in  its  condition  it  will  not  serve  as  a  medium 
for  the  transmission  of  speech,  but  with  the  change  it  will. 
Bell  was  the  first  to  discover  this  fact,  and  how  to  put  such 
a  current  in  such  a  condition,  and  what  he  claims  is  its  use 
in  that  condition  for  that  purpose,  just  as  Morse  claimed  his 
current  in  his  condition  for  his  purpose.  We  see  nothing  in 
Morse's  case  to  defeat  Bell's  claim;  on  the  contrary,  it  is  in 
all  respects  sustained  by  that  authority.  It  may  be  that 
electricity  cannot  be  used  at  all  for  the  transmission  of  speech 

1S6  v.  8.  534-035. 


Oct.,  1887.J  TELEFUCiJE  CASES.  477 

Opinion  of  the  Court. 

except  in  the  way  Bell  has  discovered,  and  that,  therefore, 
practically,  his  patent  gives  him  its  exclusive  use  for  that 
purpose,  hut  that  does  not  make  his  claim  one  for  the  use  of 
electricity  distinct  from  the  particular  process  with  which  it 
is  connected  in  his  patent.  It  will,  if  true,  show  more  clearly 
the  great  importance  of  his  discovery,  but  it  will  not  inval- 
idate his  patent. 

But  it  is  insisted  that  the  claim  cannot  be  sustained,  be- 
cause when  the  patent  was  issued  Bell  had  not  in  fact  com- 
pleted his  discovery.  While  it  is  conceded  that  he  was 
acting  on  the  right  principle  and  had  adopted  the  true  the- 
ory, it  is  claimed  that  the  discovery  lacked  that  practical 
development  which  was  necessary  to  make  it  patentable.  In 
the  language  of  counsel  "there  was  still  work  to  be  done, 
and  work  calling  for  the  exercise  of  the  utmost  ingenuity, 
and  calling  for  the  very  highest  degree  of  practical  inven- 
tion." 

It  is  quite  true  that  when  Bell  applied  for  his  patent 
he  had  never  actually  transmitted  telegraphically  spoken 
words,  so  that  they  could  be  distinctly  heard  and  understood 
at  the  receiving  end  of  his  line,  but  in  his  specification  he 
did  describe  accurately  and  with  admirable  clearness  his 
process,  that  is  to  say,  the  exact  electrical  condition  that 
must  be  created  to  accomplish  his  purpose;  and  he  also  de- 
scribed, with  sufficient  precision  to  enable  one  of  ordinary 
skill  in  such  matters  to  make  it,  a  form  of  apparatus  which, 
if  used  in  the  way  pointed  out,  would  produce  the  required 
effect,  receive  the  words,  and  carry  them  to  and  deliver  them 
.at  the  appointed  place.  The  particular  instrument  which 
he  had  and  which  he  used  in  his  experiments  did  not,  under 
the  circumstances  in  which  it  was  tried,  reproduce  the  words 
spoken,  so  that  they  could  be  clearly  understood,  but  the 
proof  is  abundant  and  of  the  most  convincing  character, 
that  other  instruments,  carefully  constructed  and  made  ex- 
^kctly  in  accordance  wit^i  the  specification,  w^ithout  any  addi- 
tions whatever,  have  operated  and  will  operate  successfully. 
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A  good  mechanic  of  proper  skill  in  matters  of  the  kind  can 
take  the  patent  and,  by  following  the  specification  strictly, 
can,  without  more,  construct  an  apparatus  which,  when  used 
in  the  way  pointed  out,  will  do  all  that  it  is  claimed  the 
method  or  process  will  do.  Some  witnesses  have  testified 
that  they  were  unable  to  do  it.  This  shows  that  they,  with 
the  particular  apparatus  they  had  and  the  skill  they  em- 
ployed in  its  use,  were  not  successful ;  not  that  others,  with 
another  apparatus,  perhaps  more  carefully  constructed  or 
more  skilfully  applied,  would  necessarily  fail.  As  was  said 
in  Webster  Loom  Co.  v.  Higgins,  105  U.  S.  580  [14  Am.  & 
Eng.  70], "  when  the  question  is,  whether  a  thing  can  be 
done  or  not,  it  is  always  easy  to  find  persons  ready  to  show 
how  not  to  do  it."  If  one  succeeds,  that  is  enough,  no  mat- 
ter how  many  others  fail.  The  opposite  results  will  show, 
that  in  the  one  case  the  apparatus  used  was  properly  made, 
carefully  adjusted,  with  a  knowledge  of  what  was  required, 
and  skilfully  used,  and  that  in  the  others  it  was  not. 

The  law  does  not  require  that  a  discoverer  or  inventor, 
in  order  to  get  a  patent  for  a  process,  must  have  succeeded 
in  bringing  his  art  to  the  highest  degree  of  perfection.  It  is 
enough  if  he  describes  his  method  with  sufficient  clearness 
and  precision  to  enable  those  skilled  in  the  matter  to  under- 
stand what  the  process  is,  and  if  he  points  out  some  practi- 
cable way  of  putting  it  into  operation.  This  Bell  did.  He 
described  clearly  and  distinctly  his  process  of  transmitting 
speech  telegraphically  by  creating  changes  in  the  intensity 
of  a  continuous  current  or  flow  of  electricity  in  a  closed  cir- 
cuit, exactly  analogous  to  the  changes  of  density  in  air  occa- 
sioned by  the  undulatory  motion  given  to  it  by  the  human 
voice  in  speaking.  He  then  pointed  out  two  ways  in  which 
this  might  be  done ;  one  by  the  "  vibration  or  motion  of 
bodies  capable  of  inductive  action,  or  by  the  vibration  of  the 
conducting  wire  itself  in  the  neighborhood  of  such  bodies ; " 
and  the  other  "by  alternately  increasing  and  diminishing 
the  resistance  of  the  circuit,  or  by  alternately  increasing  and 
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diminiflhing  the  power  of  the  battery."  He  then  said  he 
preferred  to  employ  for  his  purpose  "  an  electro-magnet,  *  *  * 
having  a  coil  upon  only  one  of  its  legs,"  and  he  described 
the  construction  of  the  particular  apparatus  shown  in  the 
patent  as  Fig.  7,  in  which  the  electro-magnet,  or  magneto 
method,  was  employed.  This  was  the  apparatus  which  he 
himself  used  without  entirely  satisfactory  results,  but  which 
Prof.  Cross,  Mr.  Watson,  Dr.  Blake,  Prof.  Pope,  and  others 
testify  has  done,  and  will  do,  what  was  claimed  for  it,  and 
transmit  speech  successfully,  but  not  so  well  indeed  as 
another  constructed  upon  the  principle  of  the  microphone  or 
the  variable  resistance  method. 

An  efibrt  was  made  in  argument  to  .confine  the  patent 
to  the  magneto  instrument,  and  such  modes  of  creating  elec- 
trical undulations  as  could  be  produced  by  that  form  of 
apparatus,  the  position  being  that  such  an  apparatus  neces- 
sarily implied  "  a  closed  circuit  incapable  of  being  opened, 
and  a  continuous  current  incapable  of  being  intermittent." 
But  this  argument  ignores  the  fact  that  the  claim  is,  first, 
for  the  process,  and,  second,  for  the  apparatus.  It  is  to  be 
read,  1,  as  a  claim*  for  "  the  method  of  transmitting  vocal  or 
other  sounds  telegraphically,  as  herein  described,  by  causing 
electrical  undulations  similar  in  form  to  the  vibrations  of  the 
air  accompanying  the  said  vocal  or  other  sounds,  substan- 
tially as  set  forth ; "  and,  2,  as  for  "  the  apparatus  for  trans- 
mitting vocal  or  other  sounds  telegraphically,  as  herein 
described,  by  causing  electrical  undulations,  *  *  *  substan- 
tially as  set  forth."  The  method,  "  as  herein  described,"  is 
to  cause  gradual  changes  in  the  intensity  of  the  electric  cur- 
rent used  as  the  medium  of  transmission,  which  shall  be 
exactly  analogous  to  the  changes  in  the  density  of  the  air, 
occasioned  by  the  peculiarities  in  the  shapes  of  the  undula- 
tions produced  in  speech,  in  the  manner  "  substantially  as 
set  forth  ; "  that  is  to  say,  "  by  the  vibration  or  motion  of 
bodies  capable  of  inductive  action,  or  by  the  vibration  of  the 
conducting  wire  itself  in  the  neighborhood  of  such  bodies," 
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which  is  the  magneto  method ;  or  "  by  alternately  increas- 
ing and  diminishing  the  resistance  of  the  circuit,  or  by  alter- 
nately increasing  and  diminishing  the  power  of  the  battery/' 
which  is  the  variable  resistance  method.  This  is  the  process 
which  has  been  patented,  and  it  may  be  operated  in  either 
of  the  ways  set  forth.  The  current  must  be  kept  closed  to- 
be  used  successfully,  but  this  does  not  necessarily  imply  that 
it  must  be  so  produced,  or  so  operated  upon,  as  to  be  inca- 
pable of  being  opened.  If  opened,  it  will  fail  to  act  for  the 
time  being,  and  the  process  will  be  interrupted ;  but  there  is 
nothing  in  the  patent  which  requires  it  to  be  operated  by 
instruments  which  are  incapable  of  making  the  break. 

The  apparatus,  "  as  herein  described,"  which  is  included 
in  the  daim,  is  undoubtedly  one  in  which  an  electro-magnet 
is  employed,  and  constructed  "  substantially  as  set  forth  "  in 
the  specification.  One  acting  on  the  variable  resistance  mode 
is  not  described,  further  than  to  say  that  the  vibration  of  the 
conducting  wire  in  mercury  or  other  liquid  included  in  the 
circuit  occasions  undulations  in  the  current,  and  no  other 
special  directions  are  given  as  to  the  manner  in  which 
it  must  be  constructed.  The  patent  is  both  for  the  magneto 
and  variable  resistance  methods^  and  for  the  particular  mag- 
neto apparatus  which  is  described,  or  its  equivalent.  There 
is  no  patent  for  any  variable  resistance  apparatus.  It  is 
undoubtedly  true  that  when  Bell  got  his  patent  he  thought 
the  magneto  method  was  the  best.  Indeed,  he  said,  in 
express  terms,  he  preferred  it,  but  that  does  not  exclude  the 
use  of  the  other  if  it  turns  out  to  be  the  most  desirable  way 
of  using  the  process  under  any  circumstances.  Both  forms 
of  apparatus  operate  on  a  closed  circuit  by  gradual  changes 
of  intensity,  and  not  by  alternately  making  and  breaking  the 
circuit,  or  by  sudden  and  instantaneous  changes,  and  they 
each  require  to  be  so  adjusted  as  to  prevent  interruptions. 
If  they  break  it  is  a  fault,  and  the  process  stops  until  the 
connection  is  restored. 

It  is  again  said,  that  the  claim,  if  given  this  broad  con- 
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struction,  is  virtually  "  a  claim  for  speech  transmission  by 
transmitting  it ;  or,  in  other  words,  for  all  such  doing  of 
a  thing  as  is  provable  by  doing  it."  It  is  true  that  Bell 
transmits  speech  by  transmitting  it,  and  that  long  before  he 
did  so  it  was  believed  by  scientists  that  it  could  be  done  by 
means  of  electricity,  if  the  requisite  electrical  effect  could  be 
produced.  Precisely  how  that  subtle  force  operates  under 
Bell's  treatment^  or  what  form  it  takes,  no  one  can  tell.  All 
we  know  is,  that  he  found  out  that,  by  changing  the  inten- 
sity of  a  continuous  current  so  as  to  make  it  correspond 
exactly  with  the  changes  in  the  density  of  air  caused  by 
sonorous  vibrations,  vocal  and  other  sounds  could  be  trans- 
mitted and  heard  at  a  distance.  This  was  the  thing  to  be 
done,  and  Bell  discovered  the  way  of  doing  it.  He  uses 
electricity  as  a  medium  for  that  purpose,  just  as  air  is  used 
within  speaking  distance.  In  effect  he  prolongs  the  air 
vibrations  by  the  use  of  electricity.  No  one  before  him  had 
found  out  how  to  use  electricity  with  the  same  effect.  To 
use  it  with  success  it  must  be  put  in  a  certain  condition. 
What  that  condition  was  he  was  the  first  to  discover ;  and 
with  his  discovery  he  astonished  the  scientific  world.  Prof. 
Henry,  one  of  the  most  eminent  scientists  of  the  present  cen- 
tury, spoke  of  it  as  "  the  greatest  marvel  hitherto  achieved 
by  the  telegraph."  The  thing  done  by  Bell  was  "  transmit- 
ting audible  speech  through  long  telegraphic  lines,"  and  Sir 
William  Thomson,  on  returning  to  his  home  in  England,  in 
August  or  September,  1876,  after  seeing  at  the  Centennial 
Exposition,  in  Philadelphia,  what  Bell  had  done,  and  could 
do,  by  his  process,  spoke  in  this  way  of  it  to  his  countrymen : 
*'  Who  can  but  admire  the  hardihood  of  invention  which 
devised  such  very  slight  means  to  realize  the  mathematical 
.  conception  that,  if  electricity  is  to  convey  all  the  delicacies 
of  quality  which  distinguish  articulate  speech,  the  strength 
of  its  current  must  vary  continuously,  as  nearly  as  may  be, 
in  simple  proportion  to  the  velocity  of  a  particle  of  air 
engaged  in  constituting  the  sounds."    Surely  a  patent  for 
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6uch  a  discovery  is  not  to  be  confined  to  the  mere  means  he 
improvised  to  prove  the  reality  of  his  conception. 

We  come  now  to  consider  the  alleged  anticipation  of 
Philip  Reis.  And  here  it  is  to  be  always  kept  in  mind 
that  the  question  is,  not  whether  the  apparatus  devised* 
by  Reis  to  give  effect  to  his  theory  can  be  made,  with  our 
present  knowledge,  to  transmit  speech,  but  whether  Reis  had 
in  his  time  found  out  the  way  of  using  it  successfully  for 
that  purpose ;  not  as  to  the  character  of  the  apparatus,  but 
as  to  the  mode  of  treating  the  current  of  electricity  on  which 
the  apparatus  is  to  act,  so  as  to  make  that  current  a  medium 
for  receiving  the  vibrations  of  air  created  by  the  human 
voice  in  articulate  speech  at  one  place,  and  in  effect  deliver- 
ing them  at  the  ear  of  a  listener  in  another  place.  Bell's 
patent  is  not  alone  for  the  particular  apparatus  he  describes, 
but  for  the  process  that  apparatus  was  designed  to  bring  into 
use.  His  patent  would  be  quite  as  good  if  he  had  actually 
used  Reis's  apparatus  in  developing  the  process  for  which  it 
was  granted. 

That  Reis  knew  what  had  to  be  done  in  order  to  transmit 
speech  by  electricity  is  very  apparent,  for  in  his  first  paper 
he  said  :  "As  soon  as  it  is  possible  to  produce,  anywhere  and 
in  any  manner,  vibrations  whose  curves  shall  be  the  same  as 
those  of  any  given  tone  or  combination  of  tones,  we  shall 
receive  the  same  impression  as  that  tone  or  combination  of 
tones  would  have  produced  on  us."  Bourseul  also  knew  it 
before  Reis,  for,  in  a  communication  published  in  a  Paris 
journal  in  1854,  he  said :  "  Reproduce  precisely  these  vibra- 
tions," to  wit,  the  vibrations  made  by  the  human  voice  in 
uttering  syllables,  "  and  you  will  reproduce  precisely  these 
syllables." 

Reis  dicovered  how  to  reproduce  musical  tones ;  but  he 
did  no  more.  He  could  sing  through  his  apparatus,  but  he 
could  not  talk.  Prom  the  beginning  to  the  end  he  has  con- 
ceded this.  In  his  first  paper  he  said :  "  Hitherto  it  has  not 
been  possible  to  reproduce  the  tones  of  human  speech  with 
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a  distinctness  sufficient  for  every  one.  The  consonants  are 
for  the  most  part  reproduced  pretty  distinctly,  but  the  vowels 
as  yet  not  in  an  equal  degree.  The  cause  of  this  I  will  at- 
tempt to  explain.  According  to  the  experiments  of  Willis, 
Helmholtz,  and  others,  vowel  tones  can  be  J)rodiaced  artifici- 
ally, if  the  vibrations  of  one  body  are  from  time  to  time 
augmented  by  those  of  another,  something  as  follows :  An 
elastic  spring  is  set  in  vibration  by  the  blow  of  a  tooth  on  a 
toothed  wheel ;  the  first  vibration  is  the  greatest,  and  each 
subsequent  one  is  smaller  than  the  preceding.  If,  after  a  few 
vibrations  of  this  kind  (the  spring  not  coming  to  a  rest  in 
the  meantime),  tjie  toothed  wheel  imparts  a  new  stroke,  the 
following  vibration  will  be  again  a  maximum,  and  so  on. 
The  pitch  of  the  tone  produced  in  this  way  depends  upon 
the  number  of  vibrations  in  a  given  time,  but  the  character 
of  the  tone  upon  the  number  of  swellings  in  the  same  time. 
*  *  *  Our  organs  of  speech  probably  produce  the  vowels 
in  the  same  manner,  through  the  combined  action  of  the 
upper  and  lower  vocal  chords,  or  of  these  latter  and  the 
cavity  of  the  mouth.  My  apparatus  reproduces  the  number 
of  vibrations,  but  with  an  intensity  much  less  than  that  of 
the  original  ones  ;  though,  as  I  have  reason  to  believe,  to  a 
certain  degree  proportional  among  themselves.  But  in  the 
case  of  these  generally  small  variations,  the  diflference  be- 
tween large  and  small  vibrations  is  more  difficult  to  perceive 
than  in  the  case  of  the  original  waves,  and  the  vowel  is 
therefore  more  or  less  indistinct."  And  again :  "  I  have  suc- 
ceeded in  constructing  an  apparatus  with  which  I  am  enabled 
to  reproduce  the  tones  of  various  instruments,  and  even  to  a 
certain  extent  the  human  voice." 

No  one  of  the  many  writers  whose  papers  are  found  in  the 
records  claim  more  than  this  for  Reis  or  his  discoveries. 
Although  his  first  paper  was  published  in  1861,  and  Bell  did 
not  appear  as  a  worker  in  the  same  field  of  scientific  research 
until  nearly  fifteen  years  afterwards,  no  advance  had  been 
made,  by  the  use  of  what  he  had  contrived  or  of  his  method, 
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toward  the  great  end  to  be  accomplished.  He  caused  his  in- 
struments to  be  put  on  the  market  for  sale,  and  both  he  and 
those  whom  he  employed  for  that  purpose  took  occasion  to 
call  attention  to  them  by  prospectus,  catalogue,  and  other- 
wise, and  to  describe  what  they  were  and  what  they  would 
do.  In  his  own  prospectus,  which  was  published  in  1865 
and  attached  to  the  apparatus,  he  says :  "  Every  apparatus 
consists  *  *  *  of  two  parts,  the  telephone  proper  and 
the  receiver.  *  *  *  These  two  parts  are  placed  at  such, 
a  distance  from  each  other  that  singing  or  toning  of  a  musi- 
cal instrument  can  be  heard  in  no  other  way  from  one  statiom 
to  the  other  except  through  the  apparatus.''  And, "  besides- 
the  human  voice  there  can  be  reproduced  (according  to  my 
experience)  just  as  well  the  tones  bf  good  organ-pipes  from 
r — c,  and  those  of  the  piano."  Albert,  the  mechaniciaa 
employed  to  make  the  instruments,  in  his  catalogue  pub- 
lished in  1866,  enumerates  among  the  things  he  has  for  sale- 
"  Telephone  of  Reis  for  reproduction  of  tones  by  electricity."" 
In  a  work  on  electricity  by  Robert  M.  Ferguson,  published 
by  "William  and  Robert  Chambers,  London  and  Edinburgh^ 
in  1867,  it  is  said,  in  speaking  of  the  telephone :  "  This  is  an 
instrument  for  telegraphing  notes  of  the  same  pitch.  Any^ 
noise  producing  a  single  vibration  of  the  air,  when  repeated 
regularly  a  certain  number  of  times  in  the  second  (not  less- 
than  thirty-two),  produces,  as  is  well-known,  a  musical  sounds 
*  *  *  A  person  when  singing  any  note  causes  the  air  ta 
vibrate  so  many  times  per  second,  the  number  varying  with 
the  pitch  of  the  note  he  sings,  the  higher  the  note  the  greater 
being  the  number  of  vibrations.  If  we  then  by  any  mean* 
can  get  these  vibrations  to  break  a  closed  circuit,  *  *  ♦ 
the  note  sung  at  one  station  can  be  reproduced,  at  least  so 
far  as  pitch  is  concerned,  at  another.  Reis's  telephone  (in- 
vented 1861)  accomplishes  this  in  the  following  way,"  which 
is  then  described. 

But  it  is  needless  to  quote  further  from  the  evidence  on 
this  branch  of  the  case.     It  is  not  contended  that  Reis  had 
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ever  succeeded  in  actually  transmitting  speecli,  but  only  that 
his  instrument  was  capable  of  it  if  he  had  known  how.  lie 
did  not  know  how,  and  all  his  experiments  in  that  direction 
were  failures.  With  the  help' of  Bell's  later  discoveries  in 
1875  we  now  know  why  he  failed. 

As  early  as  1854  Bourseul,  in  his  communication  which 
has  already  been  referred  to,  had  said,  substantially,  that  if 
the  vibrations  of  air  produced  by  the  human  voice  in  articu- 
late speech  could  be  reproduced  by  means  of  electricity  at  a 
distance,  the  speech  itself  would  be  reproduced  and  heard 
there.  As  a  means  of  stimulating  inquiry  to  that  end  he 
called  attention  to  the  principle  on  which  the  electric  tele- 
graph was  based,  and  suggest^  an  application  of  that  prin- 
ciple to  such  a  purpose.  He  said :  "  The  electric  telegraph 
is  based  on  the  following  principle:  An  electric  current,, 
passing  through  a  metallic  wire,  circulates  through  a  coil 
around  a  piece  of  soft  iron,  which  it  converts  into  a  magnet. 
The  moment  the  current  stops,  the  piece  of  iron  ceases  to  be 
a  magnet.  This  magnet,  which  takes  the  name  of  electro- 
magnet, can  thus  in  turn  attract  and  then  release  a  movable 
plate,  which,  by  its  to  and  fro  movement,  produces  the  con- 
ventional signals  employed  in  telegraphy."  Then,  after  re- 
ferring to  the  mode  in  which  speech  is  transmittted  by  the 
vibrations  of  the  air,  he  said  :  "  Suppose  that  a  man  speaks 
near  a  movable  disk,  sufficiently  flexible  to  lose  none  of  the 
vibrations  of  the  voice ;  that  this  disk  alternately  makes  and 
breaks  the  connection  with  a  battery  ;  you  may  have  at  a 
distance  another  disk  which  will  simultaneously  execute  the 
same  vibrations." 

That  Reis  was  working  all  the  time,  from  the  beginning 
to  the  end  of  his  experiments,  upon  the  principle  of  the  tele- 
graph as  thus  suggested  by  Bourseul,  is  abundantly  proven. 
Thus,  in  his  first  paper,  after  describing  his  cubical  block 
apparatus,  he  says :  "  If  now  tones  or  combinations  of  tones 
are  produced  in  the  neighborhood  of  the  block,  so  that  suffi- 
ciently powerful  waves  enter  the  opening  a,  then  these  sounds 
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cause  the  membrane  b  to  vibrate.  At  the  first  condensation 
the  hammer-like  wire  d  is  pushed  back ;  at  the  rarefaction 
it  cannot  follow  the  retreating  membrane,  and  the  current 
traversing  the  strips  remains  broken,  until  the  membrane 
forced  by  a  new  condensation  again  presses  the  strip  *  *  * 
against  d.  In  this  way  each  sound-wave  causes  a  breaking 
and  closing  of  the  current.  At  each  closing  of  the  circuit 
the  atoms  of  the  iron  wire- inside  the  distant  spiral  are  moved 
away  from  each  other ;  on  breaking  the  circuit  these  atoms 
seek  to  regain  their  position  of  equilibrium.  When  this 
happens,  in  consequence  of  the  reciprocal  actions  of  elasticity 
and  inertia,  a  number  of  vibrations  are  produced,  and  they 
give  the  longitudinal  sound  of  the  rod.  This  is  the  case  if 
the  making  and  breaking  of  the  current  occur  with  compar- 
ative slowness.  If  they  occur  more  rapidly  than  the  oscilla- 
tions of  the  iron  core,  due  to  its  elasticity,  the  atoms  cannot 
complete  their  course.  The  paths  described  become  shorter  in 
proportion  as  the  interruptions  are  more  frequent,  but  then 
are  just  as  numerous  as  these.  The  iron  wire  no  longer  gives 
its  longitudinal  normal  tone,  but  a  tone  whose  pitch  corre- 
sponds to  the  number  of  interruptions  in  a  given  time ;  this 
is  the  same  as  saying  that  the  rod  reproduces  the  tone  im- 
pressed upon  the  interrupter." 

Such  was  the  beginning,  and  it  was  maintained  persist- 
ently to  the  end,  as  well  by  Eeis  as  by  those  who  availed 
themselves  of  what  he  was  doing.  To  this  the  Reis-Legat 
apparatus  forms  no  exception,  for  in  the  paper  describing  it 
Legat  says :  "  The  operation  of  the  apparatus  described  is  as 
follows:  When  at  rest  the  galvanic  circuit  is  closed. 
When  the  air  which  is  in  tube  a  6  of  the  apparatus  is 
alternately  condensed  and  rarefied  by  speaking  into  it  (or 
by  singing  or  introducing  the  tones  of  an  instnmient),  a 
movement  of  the  membrane  closing  the  smaller  opening  of 
the  tube  is  produced,  corresponding  to  such  condensation  or 
rarefaction.  The  lever  c  d  follows  the  movements  of  the 
membrane,  and  oi>ens  and  closes  the  galvanic  circuit  at  d  g^ 
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SO  that  at  each  condensation  of  the  air  in  the  tube  the  circuit 
is  opened,  and  at  each  rarefaction  the  circuit  is  closed.  In 
consequence  of  this  operation  the  electro-magnet  of  the  appa- 
ratus, in  accordance  with  the  condensations  and  rarefactions 
of  the  column  of  air  in  the  tube  *  *  *  is  correspondingly 
demagnetized  and  magnetized,  and  the  armature  of  the 
msLgnei  is  set  into  vibrations  like  those  of  the  membrane  m 
the  transmitting  apparatus."  We  have  not  had  our  atten- 
tion called  to  a  single  item  of  evidence  which  tends  in  any 
way  to  show  that  Reis,  or  any  one  who  wrote  about  him,  had 
it  in  his  mind  that  anything  else  than  the  intermittent  cur- 
rent caused  by  the  opening  and  closing  of  the  circuit  could 
be  used  to  do  what  was  wanted.  No  one  seems  to  have 
thought  that  there  could  be  another  way.  All  recognized 
the  fact  that  the  "  minor  differences  in  the  original  vibra- 
tions "  had  not  been  satisfactorily  reproduced,  but  they  at- 
tributed it  to  the  imperfect  mechanism  of  the  apparatus 
used,  rather  than  to  any  fault  in  the  principle  on  which  the 
operation  was  made  to  depend. 

It  was  left  for  Bell  to  discover  that  the  failure  was  due  not 
to  workmanship,  but  to  the  principle  which  was  adopted  as 
the  basis  of  what  had  to  be  done.  He  found  that  what  he 
called  the  intermittent  current — one  caused  by  alternately 
opening  and  closing  the  circuit — could  not  be  made  under 
any  circumstances  to  reproduce  the  delicate  forms  ot  the 
air  vibrations  caused  by  the  human  voice  in  articulate  speech, 
but  that  the  true  way  was  to  operate  on  an  unbroken  current 
by  increasing  and  diminishing  its  intensity.  This  he  called 
a  vibratory  or  undulatory  current,  not  because  the  current 
was  supposed  to  actually  take  that  form,  but  because  it  ex- 
pressed with  sufficient  accuracy  his  idea  of  a  current  which 
was  subjected  to  gradual  changes  of  intensity  exactly  analo- 
gous to  the  changes  of  density  in  the  air  occasioned  by  its 
vibrations.  Such  was  his  discovery,  and  it  was  new.  Rei^^ 
never  thought  of  it,  and  he  failed  to  transmit  speech  tele- 
graphically.    Bell  did,  and  he  succeeded.     Under  such  cir- 
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<iumstances  it  is  impossible  to  hold  that  what  Reis  did  was 
an  anticipation  of  the  discovery  of  Bell.  To  follow  Reis  is 
to  fail,  but  to  follow  Bell  is  to  succeed.  The  difference  be- 
tween the  two  is  just  the  difference  between  failure  and  suc- 
cess. If  Reis  had  kept  on  he  might  have  found  out  the  way 
to  succeed,  but  he  stopped  and  failed.  Bell  took  up  his  work 
and  carried  it  on  to  a  successful  result. 

As  to  what  is  shown  to  have  been  written  and  done  by 
Dr.  Yan  der  Weyde,  it  is  only  necessary  to  say  that  he  copied 
Reis,  and  it  was  not  until  after  Bell's  success  that  he  found 
out  how  to  use  a  Reis  instrument  so  as  to  make  it  transmit 
speech.  Bell  taught  him  what  to  do  to  accomplish  that 
purpose. 

So  as  to  James  W.  McDonough.  We  presume  that  it 
will  not  be  claimed  that  he  is  entitled  to  more  than  he  asked 
for  in  his  application  for  a  patent,  filed  April  10, 1876,  and 
there  a  "circuit-breaker,"  so  adjusted  as  to  "break  the  can- 
nection  by  the  vibrations  of  the  membrane,"  is  made  one  of 
the  elements  of  his  invention.  The  Patent  Office  was  clearly 
right  in  holding  that  he  had  been  anticipated  by  Reis. 

The  patents  of  Cromwell  Fleetwood  Varley,  of  London, 
England,  granted  on  June  2, 1868,  and  the  other,  October 
8,  1870,  were  for  "  improvements  in  electric  telegraphs." 
The  objects  of  the  invention  covered  by  the  first  were  "  to 
cut  off  the  disturbance  arising  from  earth  currents,  to  obtain 
a  high  speed  of  signaling  through  long  circuits,  and,  should 
the  conductor  become  partially  exposed,  to  preserve  it  from 
being  eaten  away  by  electrolytic  action,"  and  the  object  of 
the  second  was  the  "  increase  of  the  transmitting  power  of 
telegraph  circuits,  by  enabling  more  than  one  operator  to 
signal  independent  messages  at  the  same  time,  upon  one  and 
the  same  wire,  to  and  from  independent  stations."  While 
this  patentee  in  his  specification  says,  "  by  my  invention  I 
superpose  upon  the  currents  used  for  working  the  ordinary 
telegraphs,  rapid  undulations  or  waves,  which  do  not  prac- 
tically alter  the  mechanical  or  chemical  power  of  the  ordinary 
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signal  currents,"  and  that  **•  these  undulations  are  made  to 
produce  distinct  and  independent  audible  or  other  signals  so 
long  as  these  undulations  are  produced,  whether  ordinary 
signal  currents  be  flowing  or  not/'  it  is  apparent  that  he  uses 
the  terms  "  undulations  "  and  "  waves  "  in  an  entirely  different 
sense  from  Bell, for  his  patent  implies. operation  on  the  prin- 
ciple of  the  electric  telegraph ;  that  is  to  say,  by  making  and 
T)reaking  the  circuit.  A  Morse  key,  or  something  equivalent, 
is  to  be  used ;  and  besides,  in  the  descriptive  portion  of  the 
patent,  it  is  said :  "  "When  the  current  is  flowing  through  the 
coils  of  the  electro-magnet  the  horns  of  the  fork  k  are  drawn 
-apart  and  the  spring  I  loses  its  contact ;  ^hen,  as  the  attrac- 
tion of  the  magnet  ceases,  the  horns  of  the  fork  spring  back ; 
this  remakes  the  contact,  and  so  a  continual  tremor  is  com- 
municated to  the  tuning  fork."  In  short,  there  is  nothing 
in  any  part  of  the  specification  to  indicate  that  the  patentee 
had  in  his  mind  "undulations"  resulting  "from  gradual 
<;hanges  of  intensity  exactly  analogous  to  the  changes  in  the 
density  of  air  occasioned  by  simple  pendulous  vibrations," 
which  was  Bell's  discovery,  and  on  which  his  art  rests. 
Yarley 's  purpose  was  to  superpose,  that  is  to  say,  place  upon 
the  ordinary  signal  current  another,  which,  by  the  action  of 
the  make  and  break  principle  of  the  telegraph,  would  do  the 
work  he  wanted. 

Another  alleged  anticipation  is  that  of  Daniel  Drawbaugh. 

Bell  got  his  patent  March  7,  1876,  and  the  fortunate 
accident  which  led  to  his  discovery  occurred  June  2, 1875. 
Active  litigation  to  enforce  his  patented  rights  was  begun  by 
his  company  on  the  12th  of  September,  1878,  with  a  suit  in 
the  Circuit  Court  of  the  United  States  for  the  District  of 
Massachusetts,  against  Richard  A.  Dowd.  This  suit  was 
defended  by  the  Western  Union  Telegraph  Company,  and 
vigorously  contested.  The  answer  was  filed  November  4, 
1878,  setting  up  alleged  anticipations  by  Gray,  Edison,  Dol- 
bear,  and  others.  The  record  fills  twelve  hundred  printed 
pages,  but  before  a  decision  was  reached  the  case  was  com- 
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promised  and  a  decree  entered  by  consent.  The  litigation 
ended  at  some  time  in  the  latter  part  of  the  year  1879.  The 
last  deposition  was  taken  on  the  19th  of  September  in  that 
year. 

The  next  contested  suit  was  brought  in  the  same  Court  on 
the  28th  of  July,  1880,  against  Albert  Spencer  and  others. 
An  answer  was  filed  in  this  case  September  6, 1880,  and 
depositions  afterwards  taken,  some  of  those  in  the  Dowd 
suit  being  used  in  this  by  stipulation.  On  the  27th  of  June, 
1881,  a  decision  was  announced  by  Judge  Lowell,  sustaining 
the  patent,  upon  which  a  decree  was  entered. 

On  the  14th  of  November,  1879,  Abner  G.  Tisdel  filed  in 
the  Patent  Office  an  application  for  a  patent  for  "  a  new  and 
useful  improvement  in  speaking-telephones,"  and  on  the  18th 
of  November,  1879,  Frank  A.  Klemm  also  filed  an  applica- 
tion for  a  patent  for  "  a  new  and  useful  improvement  in  tele- 
phone-transmitters."  These  inventions  were  transferred  by 
assignment  to  Ernest  Marx  and  Frank  A.  Klemm,  of  New 
York  City  ;  Moritz  Loth,  of  Cincinnati,  and  Simon  Wolf,  of 
Washington.  On  the  6th  of  March,  1880,  these  parties 
entered  into  a  mutual  agreement  to  the  effect  that  "  each  and 
all  of  their  interests  in  said  improvements  and  inventions, 
and  the  letters  patent  to  be  issued  therefor,  shall  be  merged 
and  consolidated  as  common  stock  in  a  corporate  body,  under 
the  laws  of  either  of  the  States  of  Ohio,  New  York,  or  the 
general  laws  of  the  United  States,  relating  to  the  formation 
of  incorporations  in  the  District  of  Columbia,  or  of  such 
other  States  or  Territories  as  may  be  found  necessary  here- 
after." This  agreement  was  recorded  in  the  Patent  Office 
March  10, 1880. 

On  the  6th  of  May,  1880,  Edgar  W.  Chellis,  a  merchant  of 
Ilarrisburg,  Pennsylvania,  M.  W.  Jacobs,  a  lawyer  of  the 
same  place,  and  Lysander  Hill,  a  lawyer  then  residing  in 
Washington,  in  the  District  of  Columbia,  made  an  arrange- 
ment with  Daniel  Drawbaugh  by  which  they  were  to 
become  jointly  interested  with  him  in  his  alleged  telephone 
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inventions,  each  to  have  a  quarter  interest.  Nothing  was 
paid  for  this,  but  each  of  the  parties  was  to  have  one-fourth 
of  anything  that  should  be  realized  from  the  enterprise.  On 
the  24th  of  May,  1880,  Simon  Wolf,  one  of  the  parties  inter- 
ested in  the  Klemm  and  Tisdel  inventions,  visited  Harrisburg 
on  business  with  Chellis  in  reference  to  telephone  matters. 
On  the  18th  of  May,  four  days  before  this  visit,  a  patent  was 
issued  to  "Wolf  and  his  associates  upon  the  invention  of 
Tisdel.  While  Wolf  was  in  Harrisburg  negotiations  were 
begun  with  Chellis  for  a  tranter  of  the  Drawbaugh  inven- 
tions to  the  owners  of  those  of  Klemm  and  Tisdel.  These 
negotiations  resulted  in  a  conditional  contract  of  the  22d  of 
June,  by  reason  of  which  Chellis,  Jacobs,  Hill,  and  Draw- 
baugh  went  to  Washington,  and  there,  on  the  ^Ist  of  July, 
1880,  Drawbaugh,  claiming  to  "have  mvented  certain  new 
and  useful  improvements  in  the  transmission  of  vocal  speech, 
and  the  apparatus  to  be  used  for  such  purpose,  for  which  I 
am  about  to  make  application  for  letters  patent  of  the  United 
States,"  assigned  to  Klemm,  Marx,  Wolf,  and  Loth  "  the 
full  and  exclusive  right  to  the  said  invention  as  fully  set 
forth  and  described  in  the  specification  prepared  and  ex- 
ecuted by  me,  dated  the  21st  day  of  July,  1880,  preparatory 
to  obtaining  letters  patent  of  the  United  States  therefor," 
and  he,  at  the  same  time,  and  by  the  same  instrument, 
authorized  and  requested  the  Commissioner  of  Patents  to 
issue  the  patent  to  his  asMgnees,  "each  as  assignee  of  one^ 
fourth  part.  The  specificaTion  referred  to  in  the  assignment 
has  not  been  put  in  evidence  in  any  of  the  cases.  In  the 
course  of  taking  the  testimony  it  was  called  for  by  the  Bell 
Company,  but  the  counsel  for  the  opposite  party  refused  to 
produce  either  the  original  or  a  copy  from  the  Patent  Office. 
The  assignment  was  recorded  in  the  Patent  Office,  July  22, 
1880,  and  in  the  official  digest  of  assignments  the  following 
notation  appears:  "About  to  make  appl'n.  Spe'n  dated 
July  21, 1880." 

On  the  morning  of  July  22, 1880,  the  following  appeared 
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in  the  Cincinnati  Commercial^  a  newspaper  printed  at  Cin- 
cinnati, Ohio : 

"  TELEPHONE   COMBINATION. 

"  Special  to  Cincinnati  Commercial.. 

*'  Washington,  D.  C,  July  21. — An  application  for  a  patent 
was  filed  to-day  that,  in  consequence  of  its  vastness  of  inter- 
est, as  well  as  wealth  of  prospect,  renders  it  a  subject  of 
national  interest.    A  company  of  leading  business  men  has 
been  formed,  that  has  bought  up  all  the  telephone  patents 
antedating  those  now  in  use,  and  known  as  the  Bell,  Gray, 
and  Edison  patents.    The  company  is  composed  of  leading 
business  men  from  all  parts  of  the  countrj^  Cincinnati  being 
largely  represented  and  interested.     The  cash  capital  of  the 
company  is  $5,000,000,  with  headquarters  in  New  York,  and 
in  about  sixty  days  they  will  open  up  the  telephone,  which 
will  certainly  result  in  the  driving  out  of  all  telephones  in 
the  market,  save  the  ones  they  hold,  or  else  compelling 
the  Gray,  Bell,  and  Edison  lines  to  pay  the  new  company  a 
munificent  royalty.     It  appears  from  the  testimony  now  on 
file  and  in  the  possession  of  the  new  company,  which  is  con- 
clusive and  exhaustive,  that  the  inventor  of  the  telephone  is 
a  poor  mechanic,  living  near  Uarrisburg,  Pa.,  named  Daniel 
Drawbaugh.     Owing  to  his  poverty,  he  was  unable  to  push 
his  patent  on  the  market.    The  new  company  have  secured 
and  are  sole  possessors  of  thisj-invention,  antedating  those 
now  in  use.    They  are  also  owners  of  four  patents  for  tele- 
phones issued  to  Mr.  Elemm,  of  New  York.    A  large  num- 
ber of  capitalists  were  here  to-day  to  see  the  filing  of  the 
application,  and  they  assert,  with  a  positiveness  that    is 
almost  convincing,  that  it  will  not  be  long  till  they  have 
entire  charge  of  the  telephones,  not  only  in  this  country  but 
in  the  world,  and  that  they  will  be  able  to  establish  lines  by 
which  messages  can  be  transmitted  for  almost  a  song. 

"  Mr.  Lipman  Levy,  of  the  law  firm  of  Moulton,  Johnson 
ft  Levy,  of  Cincinnati,  was  here  to-day,  in  the  interest  of  the 
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Oincintiati  parties,  who,  as  already  stated,  are  among  the 
most  promuient  financial  men  of  our  city." 

Afterwards,  on  the  23d  of  August,  1880,  the  following 
appeared  in  the  Journal  of  Commerce^  a  newspaper  printed  in 
the  city  of  New  York : 

"a  new  telbphonr  company. 

"A  company  has  recently  been  formed  in  this  city,  with  a 
-capital  of  $5,000,000,  for  the  purpose  of  manufacturing  tele- 
phones. The  company  is  to  be  known  as  the  People's  Tele- 
phone Company,  and  a  number  of  leading  capitalists  in  this 
city  and  Cincinnati  are  interested  in  it.  The  telephones  are 
to  be  manufactured  under  the  patents  of  Frank  A.  Klemm 
and  Abner  G.  Tisdel,  and  the  application  for  patents  of 
Daniel  Drawbaugh,  of  Eberly's  Mills,  Cumberland  county, 
Pa.,  filed  July  21, 1880.  It  is  claimed,  by  those  interested 
in  the  new  enterprise,  that  Drawbaugh  is  really  the  inventor 
of  the  telephone,  and  had  completed  one  years  before  Pro- 
fessor Bell  or  any  one  else  had  manufactured  one.  He  was, 
liowever,  in  very  humble  circumstances,  and  his  neighbors 
who  knew  of  his  experiments  looked  upon  him  as  a  harmless 
lunatic.  He  continued  improving  his  original  telephone, 
and  it  is  claimed  that  the  one  which  the  new  company  pro- 
poses to  furnish  is  superior  to  any  now  in  use.  The  company 
has  fitted  up  a  factory  in  Brooklyn,  and  in  three  months 
will  be  prepared  to  supply  1 ,000  of  the  new  telephones.  As 
soon  as  operations  are  actively  commenced,  it  is  expected 
that  legal  proceedings  will  be  begun  against  the  new  com- 
pany by  the  Gold  and  Stock  Telegraph  Company,  which 
holds  most  of  the  existing  patents,  and  a  long  and  interesting 
legal  fight  is  anticipated." 

On  the  30th  gf  August,  1880,  the  People's  Telephone 
Company  was  incorporated  under  the  general  laws  of  New 
York,  with  an  authorized  capital  stock  of  J5 ,000,000,  for 
"  manufacturing,  constructing,  owning,  furnishing,  letting 
and  Belling  telephones,  and  the  apparatus  used  therewith, 
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under  the  inventions  and  patents  of  Abner  G.  Tisdel,  Frank 
A.  Klemm,  Daniel  Prawbaugh,  and  other  inventions  and 
patents  which  may  hereafter  be  assigned  to  said  companj' ;  ^^ 
and  on  the  4th  of  September,  1880,  Klemm,  Loth,  Marx,  and 
Wolf,  in  consideration  of  $4,999,550,  represented  bj  99,991 
shares  of  stock,  assigned  and  transferred  to  that  company  all 
their  interest  in  the  Klemm,  Tisdel,  and  Drawbaugh  inven- 
tions, those  of  Drawbaugh  being  described  as  "  the  inventions 
in  telephones  made  by  Daniel  Drawbaugh,  of  Eberly 's  Alills^ 
Cumberland  county,  in  the  State  of  Pennsylvania,  for  which 
application  for  patents  was  made  on  or  about  the  21st  day 
of  July,  1880,  and  which  was  assigned  to  us  on  the  [twenty-] 
first  day  of  July,  1880,  as  more  particularly  appears  in  a 
deed  of  assignment  recorded  in  the  United  States  Patent 
Office,  in  Liber  "W.  25,  page  85,  in  the  Book  of  Transfers  of 
Patents." 

For  the  assignment  from  Drawbaugh  to  Klemm,  Marx,. 
Loth,  and  "Wolf  $20,000  was  paid  in  money  to  Chellis, 
Jacobs,  Hill,  and  Drawbaugh,  and  they  were  also  to  have  a 
certain  amount  of  the  stock  of  the  proposed  corporation 
when  formed.  "What  amount  they  actually  got  Chellis,  who 
was  sworn  as  a  witness  in  the  case,  declined  to  tell,  but  he 
admitted  it  was  large. 

At  this  time,  and  in  this  way,  the  attention  of  the  general 
l^ublic  was  called  for  the  first  time  to  the  fact  thjit  Draw- 
baugh claimed  to  have  anticipated  Bell  in  the  discovery  of 
the  telephone.  Bell's  success  had  been  proclaimed  more 
than  four  years  before  at  the  Centennial  Exposition  in  Phila- 
delphia. In  the  mean  time  inventions  in  aid  of  his  discovery 
had  been  multiplied.  According  to  the  testimony  of  Park 
Benjamin,  more  than  one  hundred  patents  had  been  issued 
and  indexed  under  the  word  "telephone."  •Numerous  inter- 
ferences had  been  declared  and  considered  at  the  Patent 
Office.  Gray,  Edison,  Dolbear,  and  othei-s  had  cither  claimed 
for  themselves,  or  others  had  claimed  for  them,  priority  of 
invention  and  discovery,  and  Bell  had  thus  far  been  sustained 
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as  against  them  all.  Blake  had  peifected  his  microphone 
apparatus,  and  Bell's  patent  had  become  a  great  commercial 
success. 

The  People's  Company  either  began,  or  threatened  to  begin, 
operations  under  its  charter,  and  on  the  20th  of  October, 
1880,  the  Bell  Company  brought  suit  against  it  in  the  Cir- 
cuit Court  of  the  "United  States  for  the  Southern  District  of 
Xew  York,  to  prevent  any  infringement  of  the  Bell  patents. 
In  the  bill  it  was  alleged  "  that  telephone  exchanges  now 
exist  in  more  than  two  hundred  and  seventy-five  towns  and 
cities  of  the  United  States,  and  in  every  State  thereof,  and 
•exist  in  substantially  every  city  in  the  ITnited  States  having 
more  than  15,000  inhabitants,  and  in  many  smaller  places;" 
"that  there  are  now  in  use  more  than  100,000  electric  speak- 
ing-telephones licensed  by  and  paying  royalty  to  "  the  Bell 
Company  ;  "  that  the  owners  of  said  Bell  patents,  and  those 
who  now  are  or  heretofore  have  been  licensed  by  them,  have 
devoted  great  time  and  attention  and  large  sums  of  money 
to  the  development  of  the  telephone  and  the  introduction 
thereof  into  extensive  use,  and  to  the  proper  construction  of 
the  most  suitable  telephone  lines  and  systems  and  telephonic 
appliances,  and  have  constructed  many  thousand  miles  of 
telephone  lines  for  use  with,  telephones  owned  by  "  the  Bell 
Company,  "  and  licensed  by  it  for  such  use,  and  that  nothing 
which  the  defendants,  or  F.  A.  Klemm,  A.  6.  Tisdel,  and  D. 
Drawbaugh  *  *  *  have  done  has  contributed  in  any  sub- 
stantial way  to  the  development  of  the  telephone  or  the  in- 
troduction thereof  into  use."  The  bill  then  avers  that  Klemm, 
Marx,  Loth ,  and  "Wolf,  having  become  the  owners  of  the  Klemm 
and  Tisdel  improvements,  and  having  heard  that  Draw- 
baugh "claimed  that  he  had  made  some  experiments  relating 
to  electric  speaking-telephones  (which  experiments,  if  made, 
were  incomplete,  imperfect,  unfruitful,  and  long  before  aban- 
doned), entered  into  an  arrangement  with  him  to  set  up  and 
claim  that  he  was  the  first  inventor  of  the  speaking-telephone, 
and  to  make  application  for  a  patent  therefor ;  and  thereafter, 
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alleging  and  pretending  that  said  Drawbaugh  was  the  origi- 
nal and  first  inventor  of  the  electric  speaking-telephone,  and 
that  electric  speaking-telephones  had  not  before  such  appli- 
cation been  in  public  use  or  on  sale  for  more  than  two  years  y 
with  the  knowledge  and  consent  of  Drawbaugh,  they  did,, 
on  or  about  the  21st  day  of  July,  1880,  induce  him  to  make 
and  cause  to  be  filed  in  the  Patent  OflSce  of  the  United  States, 
an  application  for  a  patent  to  issue  to  them  as  assignees  of 
the  said  Drawbaugh,  as  the  first  and  original  inventor  of  the 
electric  speaking-telephone,  the  said  defendants  well  knowing 
at  the  time  that  electric  speaking-telephones  had  been  in 
public  use  by"  the  Bell  Company  and  its  licensees  "for 
more  than  two  years  before  said  application."  It  was  then 
further  alleged  that  if  Drawbaugh  had  ever  made  his  pre- 
tended inventions  they  "  have  not  been  by  him,  or  any  one 
claiming  under  him,  introduced  into  public  use,  and  that 
knowledge  thereof  has  been  withheld  from  your  orators  and 
the  public,  except  so  far  as  they  have  been  disclosed  ^vithin 
the  three  months  last  past  by  certain  newspaper  publica- 
tions." 

To  this  bill  the  People's  Company  filed  an  answer  in  De- 
cember, 1880,  or  January,  1881.  The  record  does  not  show 
the  precise  date.  In  this  answer  it  was  said  that  Drawbaugh 
was  "  the  original  and  first  inventor  and  discoverer  of  the 
art  of  communicating  articulate  speech  between  distant 
places  by  voltaic  and  magneto  electricity,"  and  that  "long 
prior  to  the  alleged  inventions  by  "  Bell,  Gray,  and  Edison 
he,  "  then  and  now  residing  at  Eberly's  Mills,  constructed 
and  operated  practical  working  electric  speaking-telephonea 
at  said  Eberly's  Mills,  and  exhibited  their  successful  opera- 
tion to  a  great  number  of  other  persons  resident  in  his 
vicinity  and  elsewhere ; "  that  his  telephones,  as  then  con- 
structed and  operated,  "  contained  all  the  material  and  sub- 
stantial parts  and  inventions  patented"  in  the  patents  of 
Bell,  and  "also  other  important  and  valuable  inventions 
in  electric  and  magneto  telephony,  and  were  fully  capable  of 
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transmitting,  and  were  actually  used  for  transmitting,  articu- 
late vocal  sounds  and  speech  between  distant  points  by  means 
of  electric  currents ;  that  some  of  the  original  machines  and 
instruments,  invented,  made,  used  and  exhibited  to  many 
others  long  prior  to  the  eaid  alleged  inventions  of  Bell,  or 
either  of  them,  are  still  in  existence,  and  capable  of  successful 
practical  use,  and  are  identified  by  a  large  number  of  persons 
who  personally  tested  and  used  them,  and  knew  of  their 
practical  operation  and  use,  in  the  years  1870,  1871, 1872, 
1873,  1874,  and  both  prior  and  subsequently  thereto ;  that 
certainly  more  than  fifty,  and  probably  not  less  than  one 
hundred  persons,  or  even  more,  were  cognizant  of  said  Draw- 
baugh's  invention,  and  use  of  said  telephones,  and  of  his 
claim  to  be  the  original  and  first  inventor  thereof  prior  to 
the  alleged  inventions  of  said  Bell,  or  either  of  them  ;  that 
said  Drawbaugh,  for  more  than  ten  years  prior  to  the  year 
1880,  was  miserably  poor,  in  debt,  with  a  large  and  helpless 
family  dependent  on  his  daily  labor,  and  was,  from  such 
cause  alone,  utterly  unable  to  patent  his  invention,  or  caveat 
it,  or  manufacture  and  introduce  it  on  the  market ;  that  said 
Drawbaugh  never  abandoned  his  said  invention,  nor  acknowl- 
edged the  claims  of  any  other  person  or  persons  thereto,  but 
always  persisted  in  his  claims  to  it,  and  intended  to  patent  it 
as  soon  as  he  could  procure  the  necessary  means  therefor; 
that  said  Drawbaugh  never  acquiesced  in  the  public  use  of 
said  Bell,  Gray,  Edison,  Blake,  or  other  telephones,  nor  in 
the  claims  of  the  alleged  inventors  thereof,  nor  gave  his  con- 
sent to  such  use."  It  is  then  said  that  Drawbaugh,  after 
finding  by  experiment  that  his  invention  was  capable  of  suc- 
cessful working,  "  conceived  that  its  range  and  capacity  for 
usefulness  to  the  public  might  be  very  greatly  enlarged ;  that 
many  improvements  of  great  value  might  be  made  and  added 
to  it,  which,  without  departing  from  its  principle,  might  in- 
crease its  value  to  himself  and  to  the  public,  and  therefore 
set  himself  at  work  to  discover  and  invent  such  improve- 
ments ;  that  he  discovered  and  invented  some  of  said  addi- 
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tional  improvements  prior  to  any  alleged  invention  by  Bell ; 
and  that  notwithstanding  his  embarrassed  and  impoverished 
pecuniary  condition,  and  his  utter  want  of  proper  mechan- 
ical tools,  materials,  and  appliances  to  conduct  such  work, 
he  labored  with  all  reasonable  diligence  to  perfect  and  adapt 
his  said  improvements,  and  did  finally,  in  due  exercise  of 
such  reasonable  diligence,  perfect  and  adapt  the  same;  and 
that  in  so  far  as  said  Bell  has  incorporated  such  improve- 
ments in  his  said  two  patents,  or  either  of  them,  he,  the  said 
Bell,  has  surreptitiously  and  unjustly  obtained  a  patent  or 
patents  for  that  which  was  in  fact  first  invented  by  Draw- 
baugh,  who  was  using  reasonable  diligence  in  perfecting  and 
adapting  the  same,  and  therefore,  the  patent  or  patents  of 
the  said  Bell  therefor  is  or  are  invalid  and  void."  It  is 
then  said  that  "  the  defendant  in  good  faith,  and  relying 
upon  its  legal  rights  *  *  *  caused  applications  to  be 
made  and  filed  in  the  Patent  Oflice  for  letters  patent  on  the  in- 
ventions of  the  said  Daniel  Drawbaugh,  with  the  intention  of 
procuring  interference  proceedings  to  be  instituted,  in  accord- 
ance with  the  statute,  against  the  patents  of  said  Bell,  and 
the  pending  applications  of  said  Gray,  Edison,  and  others, 
in  order  that  said  Drawbaugh  may  be  adjudged  by  the  Com- 
missioner of  Patents  to  be,  as  he  rightfully  is,  the  original 
and  first  inventor  of  the  electric  speaking-telephone,  and 
may  be  adjudged  entitled  to  receive  a  patent  or  patent? 
therefor." 

The  People's  Company  began  taking  depositions  on  the 
19th  of  April,  1881,  but  Drawbaugh  himself  did  not  appear 
as  a  witness  until  December  7, 1881.  After  that  time  others 
were  examined,  and  when  the  proofs  were  closed  between 
three  and  four  hundred  witnesses  had  been  produced,  whose 
testimony  was  taken  and  put  into  the  record  to  establish  the 
priority  of  Drawbaugh's  invention.  The  testimony,  as  is 
now  claimed,  shows  the  story  of  that  invention  to  have  been 
as  follows : 
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*'  Early  conception  and  experiments  with  the  continuous 
current,  1862, 1866,  and  1867. 

"  Tea-cup  transmitter  and  receiver,  1866  and  1867. 

"Tumbler  and  tin-cup  and  mustard  can(*F'  and'B*), 
1867  and  1869. 

"  Improvement  on  *  B,'  ('C '),  1869, 1870. 

"  Further  improvement  upon  '  C,'  and  the  more  perfect 
magneto  instrument  *  I,'  1870, 1871. 

"  Mouthpiece  changed  to  centre  and  adjusting  screw  in- 
serted,  (Exhibit  *A'),  1874. 

"  *  D '  and  *  E,'  perfectly  adjusted  and  finished  magneto 
instruments,  January  and  February,  1875. 

". '  L,'  *  M,* '  G,'  and  '  0,'  from  February,  1875,  to  August, 
1876. 

"  *  H,'  August,  1876. 

"'J,'*]Sr,'and'P,'1878.'' 

This  statement  of  the  Drawbaugh  claim  we  have  quoted 
from  the  brief  of  counsel  appearing  in  bis  behalf,  and  his 
success  in  the  litigation  has  been  placed,  as  we  understand  it, 
both  in  the  answer  and  in  the  argument,  on  the  truth  or 
falsehood  of  what  is  thus  set  forth. 

The  letters  "F,"  "B,"  etc.,  in  the  statement  refer  to  ex- 
hibits  in  the  cause,  being  certain  instruments  claimed  to 
have  been  made  and  used  by  Drawbaugh  in  the  progress  of 
his  work  and  preserved  until  now.  The  original  tea-cup  in- 
fltrument  was  not  produced,  but  Drawbaugh  in  his  deposi- 
tion gave  what  he  said  was  a  drawing,  showing  how  it  had 
been  constructed.  "F,"  "B,"  "  C,"  "I,"  and  "A,"  were 
neither  of  them  in  a  condition  for  use  when  they  were  put 
in  evidence,  and  no  one  of  all  the  witnesses,  except  Draw- 
baugh, could  tell  how  they  were  originally  constructed,  or 
what  the  process  was  by  which  sound  was  transmitted  when 
they  were  used.  All  any  of  the  witnesses  could  say  on  the 
-subject  was,  that  they  had  used  one  or  more  of  the  different 
instruments  at  Drawbaugh's  shop,  had  heard  sounds  and 
sometimes  spoken  words  through  them,  and  that  Drawbaugh 
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told  them  the  sound  was  carried  on  the  wire  by  electricity. 
There  was  nothing  whatever  produced  in  print  or  in  writing 
on  the  subject ;  not  even  a  memorandum  or  a  drawing  of 
any  kind.  And  there  is  nothing  in  the  testimony  to  show 
that  Drawbaugh  ever  told  any  one  how  his  earlier  instru- 
ments were  made,  or  what  his  process  was,  until  he  was 
called  as  a  witness  in  December,  1881,  and  explained  it  in 
his  testimony.  This  was  nearly  twenty  years,  according  to 
the  present  claim,  after  he  had  begun  his  experiments,  nearly 
seven  after  he  had  made  and  used  "  D  "  and  "  E,"  **  perfectly 
adjusted  and  finished  magneto  instruments,"  and  more  than 
five  after  "  L,"  "  M,"  "  G,"  "  0,"  and  "  H,"  had  been  con- 
structed and  kept  in  his  shop.  It  was  also  nearly  six  years 
after  the  date  of  Bell's  patent,  more  than  five  years  after 
the  success  of  his  discovery  had  been  proclaimed  at  the 
Centennial  Exposition  in  Philadelphia,  four  after  his'process 
had  got  into  public  use,  three  after  it  had  become  an  estab- 
lished success,  and  two  after  he  had  brought  his  first  suit  for 
the  establishment  of  his  rights  against  Dowd,  who  repre- 
sented the  Western  Union  Telegraph  Company,  to  a  success- 
ful termination. 

Under  these  circumstances  it  becomes  important  to  con- 
sider the  conduct  of  Drawbaugh  in  reference  to  his  alleged 
invention  during  this  twenty  years  of  eventful  history  as 
connected  with  the  discovery  and  use  of  telephones.  If  his 
present  claim  is  true,  his  experiments  began  almost  as  far 
back  as  those  of  Reis,  and  he  had  in  his  shop  at  Eberly'* 
Mills,  within  three  miles  of  Harrisburg,  telephones  that 
were  substantially  perfect  months  before  Bell,  on  the  2d  of 
June,  1875,  got  the  clue  to  his  subsequent  discoveries.  It 
is  conceded  that  "  D  "  and  "  E  "  made,  as  is  claimed,  in  Feb- 
ruary, 1875,  are  substantially  as  good  magneto  instruments 
as  any  Bell  had  used  before  December,  1881,  and  "  L,"  "  M," 
"  G,"  "  0,"  and  "  H,"  all  of  which  it  is  claimed  were  con- 
structed by  August,  1876,  and  some  in  February,  1875,  ara 
as  good  or  nearly  as  good  microphones  as  those  of  Blake^ 
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which  were  not  invented  till  1878.  This  is  the  theorj^  of 
Drawbaugh's  defence  as  it  is  set  forth  in  the  answer  and  in 
the  argument,  and  by  it  his  case  must  stand  or  fall.  The 
claim  is  that  the  discovery  of  the  process  was  complete, 
and  that  perfect  telephones  had  been  made  and  were  in  a 
condition  for  use  a  year  and  more  before  Bell  got  his  patent. 

Drawbaugh  was,  when  he  gave  his  deposition,  fifty-four 
years  of  age,  and  had  lived  all  his  life  at  or  near  Eberly^s 
Mills,  a  small  village  near  Harrisburg.  He  was  a  skilful 
and  ingenious  mechanic,  and  if  he  made  "  D  "  and  "  E,"  and 
the  instruments  which  came  after  them,  at  the  time  it  is 
said  he  did,  he  had  good  tools  and  good  materials  in  187i 
and  1876,  and  was  capable  of  doing  the  best  of  work.  He 
was  also  somewhat  of  an  inventor,  and  had  some  knowledge 
of  electricity.  According  to  the  testimony,  he  was  an  en- 
thusiast on  the  subject  of  his  "  talking  machine,"  and  showed 
it  freely  to  his  neighbors  and  people  from  the  country  when 
they  visited  his  shop. 

The  Centennial  Exposition  was  opened  at  Philadelphia  in 
May,  1876,  and  Drawbaugh  visited  it  on  the  17th  of  Octo« 
ber,  1876,  remaining  four  or  five  days.  Before  he  went  he 
had  heard,  as  he  says,  that  some  one  besides  himself  had  in- 
vented a  speaking  telephone,  which  he  had  the  impression 
was  on  exhibition  there.  If  what  he  now  claims  is  true,  he 
had  then  on  hand  in  his  shop  exhibits  "  D,"  "  E,"  "  L," 
"  M,"  "G,"  "  0,"  and  "  H,"  all  of  them  good  instruments  of 
their  kind,  and  capable  of  transmitting  speech,  and  some 
of  them  but  just  finished.  Bell's  apparatus  had  been  exhib- 
ited to  the  Board  of  Judges  in  June  before,  and  had  at-^ 
tracted  marked  attention.  The  matter  was  much  discussed 
in  the  public  press,  and  yet  it  never  seems  to  have  occurred 
to  Drawbaugh  to  take  any  of  his  telephones  with  him  when 
he  went,  although  they  were  small  in  size,  and  some,  or  all 
of  them,  could  have  been  carried  without  serious  inconveni- 
ence. 

When  giving  his  testimony  he  was  examined  in  chief  a& 
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to  that  visit,  and  this  is  what  he  said  on  the  subject  of  tele- 
phones: 

"  Q.  886.  Did  you  attend  the  Centennial  Exhibition,  at 
Philadelphia,  in  the  year  1876  ?     A.  Yes,  sir;  I  did. 

"  Q.  387.  Can  you  give  the  date  on  which  you  went  there? 
A.  I  can  by  reference  to  a  book.  It  was  October  17, 1876. 
The  17th  was  a  day  on  which  I  dated  a  letter  from  Philadel- 
phia, while  I  was  there  on  that  visit. 

"  Q.  388.  How  long  did  your  visit  there  last  ?  A.  About 
four  or  five  days,  to  the  best  of  my  recollection. 

"Q.  389.  Who  went  with  you  on  that  visit?  A.  Mr. 
George  Leonard. 

"  Q.  890.  Was  that  the  only  visit  to  the  Centennial  Exhi- 
bition that  you  made  ?    A.  Yes,  sir ;  it  was. 

"  Q.  391.  At  the  time  that  you  went  there,  or  before  that 
time,  had  you  heard  that  somebody  else  besides  yourself  had 
invented  a  speaking  telephone — or  a  telephone?  A.  Yes,  sir; 
flome  time  before  that,  I  don't  remember  how  long,  but  not 
a  great  while. 

"  Q.  392.  When  you  went  there,  did  you  suppose  it  would 
be  on  exhibition  there  ?  A.  I  don't  remember  whether  I 
had  heard  that  it  was  on  exhibition  or  not ;  but  I  got  the 
impression  some  way  that  it  was  on  exhibition. 

"  Q.  393.  While  you  were  there  at  the  Centennial,  did  you 
see  any  telephones,  or  make  an  effort  to  see  any  there? 
A.  Yes,  sir;  I  made  an  effort,  and  seen  an  instrument  called 
a  telephone,  and  supposed  it  to  be  the  instrument  spoken 
of — the  one  of  which  I  had  heard.  I  was  looking  and  had 
made  some  inquiry,  and  was  directed  or  came  to  a  portion 
of  the  building  where  I  saw  on  a  counter  some  man's  tele- 
phone, the  name  I  don't  remember.  At  that  time,  or  sev- 
eral times  that  I  called,  there  was  no  one  there  to  attend 
to  it.  I  spoke  to  another  party  that  had  something  else  on 
exhibition — I  don't  recollect  what  it  was — just  near  by,  and 
T  asked  him  whether  there  was  any  one  there  to  atlend  or 
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to  show  the  instruments.    I  was  informed  then  there  was  no 
one  there  to  shovy  them. 

"  Q.  394.  If  you  remember,  please  state  what  kind  of  an 
instrument  it  was  that  vou  saw  there,  and  state  what  infor- 
mation  you  were  able  to  obtain  there  regarding  it  and  its 
mode  of  operation.  A.  There  was  a  number  of  instruments 
placed  on  to  a  raised  portion — something  like  a  shelf.  That 
is,  it  resembled  something  like  pigeon-holes,  a  box  open  in 
front,  and  each  instrument  at  the  back  of  it  had  an  electro- 
magnet. The  number  of  instruments  I  don't  remember.  I 
don't  remember  of  counting  them.  If  I  am  not  mistaken 
there  may  have  been  a  dozen  or  more,  perhaps ;  some  were 
larger  than  others.  I  could  not  give  you  a  much  better  de- 
scription than  that.  I  couldn't  get  any  information  about 
them.  This  attendant  made  some  remarks  about  the  instru- 
ments, but  he  didn't  understand  them,  and  couldn't  explain 
them.  I  was  several  feet  from  where  the  instruments  were. 
They  were  placed — it  occurs  to  me — on  a  raised  place  like  a 
shelf,  just  about  high  enough  for  a  man  to  speak  into ;  that 
is  the  way  it  looked  to  nie.  I  did  not  go  in  behind  the 
counter  to  examine  them,  although  there  was  an  opening  to 
go  in  by,  because  I  did  not  like  to  make  too  free,  as  there 
was  no  one  there. 

'*  Q.  395.  Did  you  see  any  circulars  lying  around  there 
referring  to  these  instruments,  or  other  advertisements  of 
them  ?     A.  I  don't  remember  about  that ;  it  may  have  been. 

"  Q.  396.  "What  was  your  impression  as  to  the  character  of 
the  instruments,  when  you  finally  left  them  ?  A.  I  was  im- 
pressed with  the  idea  that  they  were  instruments  to  tele- 
graph by  sounds.  A  certain  sound  to  represent  a  certain 
letter  of  the  alphabet.  I  am  not  certain  how  I  got  the  idea, 
or  whether  any  person  told  me  that  at  the  time ;  but  that  is 
the  idea  that  I  had.  "When  I  said  certain  sounds,  I  meant 
that  sounds  of  a  different  pitch  would  represent  different 
letters. 

**Q.  897.    Do  you  know  whether  that  was  'Gray's  Har-r 
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monic  Telegraph '  that  you  saw  there  or  not?  A.  It  didn't 
«ay  *  telegraph ; '  I  am  confident  it  was  called  '  telephone.' 
I  didn't  see  the  working  parts  of  the  interior,  except  the 
•electro-magnets.  I  took  the  name  of  the  man  and  his  ad- 
dress on  -a  piece  of  paper,  and  put  it  in  my  pocket,  but  I 
don't  know  what  became  of  it.  I  don't  know  whether  it 
was  *  Gray's  Harmonic  Telegraph  '  or  not. 

"  Q.  398.  Did  you  see  any  tuning  forks  about  it  ?  A.  I 
did  not." 

That  was  all  he  did  during  his  entire  visit  to  ascertain 
•whether  any  one  besides  himself  had  actually  entered  upon 
this  then  new  and  interesting  field  of  invention  and  discov- 
ery. He  spoke  to  no  one  about  what  he  had  done  himself, 
and  he  made  no  special  effort  to  find  out  whether  that  which 
was  on  exhibition  was  in  any  respect  like  what  he  had  at 
Tiome.  Neither  did  he  when  he  got  home,  so  far  as  the 
records  show,  say  anything  to  his  neighbors  or  visiting 
friends  about  what  he  had  seen  or  heard.  He  had  appa- 
rently lost  all  interest  in  "  talking  machines." 

Not  so,  however,  with  his  other  inventions.  The  testi- 
mony shows  that  during  the  early  part  of  1876,  he  was  much 
occupied  in  building  aij  electric  clock,  which  he  thought  of 
exhibiting  at  the  Centennial.  This  he  did  not  do,  however, 
but  either  just  before  he  went  to  Philadelphia,  or  soon  after, 
Rufus  E.  Shapley ,  a  jeweler  of  Mechanicsburg,  went  by  his 
invitation,  or  on  his  suggestion,  to  Eberly's  Mills  to  look  at 
the  clock  which  he  had  made.  Soon  afterwards  the  clock 
was  taken  to  Shapley's  store  in  Mechanicsburg,  and  on  the 
8th  of  November,  1876,  Drawbaugh  by  an  instrument  in 
writing  transferred  to  Shapley  a  half  interest  in  the  "  clock 
I  am  getting  up,  the  said  R.  E.  Shapley  to  pay  for.  patenting 
the  same.''  Shapley  had  then  two  thousand  dollars  in  money 
which  Drawbaugh  was  anxious  to  have  him  invest  in  that 
business,  and  the  clock  was  taken  by  him  to  his  shop,  so  that 
it  might  be  examined  with  that  end  in  view  if  it  should 
prove  to  be  useful.    Some  time  afterwards  it  was  taken  back 
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i;o  Eberly's  Mills,  where  it  remained  until  April  1, 1878,  or 
thereabouts,  when  a  clock  company  was  formed,  and  that 
clock,  or  another  one  substantially  like  it,  was  taken  about 
the  country  for  exhibition.  For  this  Drawbaugh  was  paid 
five  hundred  dollars,  with  an  interest  in  the  profits,  and 
on  the  20th  of  September,  1878,  he  applied  for  a  patent  for 
"  improvement  in  earth  batteries  for  electric  clocks,"  which 
was  issued  January  14, 1879,  to  the  members  of  the  clock 
company.  The  enterprise  does  not  seem  to  have  been  pro- 
ductive of  any  great  success. 

In  November  or  December,  1878,  while  this  clock  was  on 
exhibition  at  Harrisburg,  Drawbaugh  was  introduced  to 
Edgar  "W.  Chellis.  lie  had  with  him  at  the  time  a  "  wooden 
model  of  a  faucet"  that  he  wanted  Chellis  and  another  man 
to  take  each  a  third  interest  in.  An  arrangement  was  after- 
wards made  by  which  Chellis  got  a  two-thirds  interest,  he 
paying  for  it  two  hundred  and  fifty  dollars,  January  7, 1879. 
On  the  14th  of  the  same  month  Drawbaugh  filed  in  the 
Patent  OflSce  an  application  for  a  patent  for  an  "  improve- 
ment in  rotary  measuring  faucets,"  Chellis  to  have  a  two- 
thirds  interest.  After  this  application  an  interference  was 
declared,  March  29,  1879,  between  Drawbaugh  and  David 
A.  Hauck,  who  had  filed  a  conflicting  application  January 
17.  In  his  preliminary  statement  upon  this  interference 
Drawbaugh  said  that  he  had  conceived  the  idea  of  his  fau- 
cets and  sketched  them  late  in  the  fall  of  1876;  that  he 
had  made  a  working  model  in  the  spring  of  1877,  and  ac- 
tually tested  it  then,  but  the  Patent  Oflice  model  was  not 
completed  until  about  the  Ist  of  November,  1878.  The  case 
was  closely  contested,  but  finally  decided  in  favor  of  Draw- 
baugh, January  15, 1880.  The  patent  was  granted  to  him 
and  Chellis  July  6  of  the  same  year.  In  this  contest  Jacobs 
and  Hill,  who  afterwards  became  interested  in  his  telephone 
claims,  appeared  as  the  counsel  of  Drawbaugh. 

On  the  2d  of  July,  1879,  Drawbaugh  filed  another  appli- 

oation  in  the  Patent  Oflice  for  "  improvement  in  water  mo- 
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tors,''  Chellis  to  have  in  this  also  a  two-thirds  interests 
,  Upon  this  application  a  patent  was  issued  March  16, 1880. 
It  is  impossible  to  believe,  if  Drawbaugh  had  in  his  shop,, 
when  he  reached  home  from  the  Centennial,  Exhibits  "  D," 
"E,"  "L,"  "M,"  "G,"  "0;'and  "  H,"  or  even  "  D  "  and 
"  E  "  alone,  that  he  would  have  set  himself  to  work,  in  the 
first  instance,  at  developing  his  clock  enterprise,  or  perfect- 
ing his  former  conception  of  a  measuring  faucet,  instead  of 
making  some  effort  to  call  the  attention  of  his  friends  to  his 
great  discovery  of  the  telephone,  w^hich  he  was  in  danger  of 
losing  by  the  patent  which  had  been  issued  to  another,  and 
which  he  could  not  but  have  known  was  even  then  attract- 
ing the  greatest  attention.  And  in  this  connection  it 
must  be  kept  in  mind  that  the  theory  of  the  defence  is,  as 
stated  in  the  answer,  that  Drawbaugh  had  at  that  time  fully 
perfected  his  invention,  and  that  while  at  first  he  "  conceived 
that  its  range  and  capacity  for  usefulness  to  the  public  might 
be  very  greatly  enlarged,'^  he  had,  before  the  date  of  Bell's 
patent,  "  notwithstanding  his  embarrassed  and  impoverished 
pecuniary  condition,  and  his  utter  want  of  proper  mechanical 
tools,"  finally  perfected  his  work.  His  conduct,  afterwards, 
therefore,  is  to  be  judged,  not  as  that  of  one  who  was  still 
in  the  midst  of  his  experiments,  and  doubtful  of  the  result.*, 
but  of  one  who  had  arrived  at  the  end  and  had  completed 
his  success. 

if  o  man  of  his  intelligence,  with  or  without  the  enthusi- 
asm upon  the  subject  which  it  is  said  he  possessed,  could 
have  remained  silent  under  such  circumstances.  As  we  have 
read  the  testimony,  it  is  not  even  pretended  that  he  took 
any  of  his  instruments  outside  of  his  own  village  until 
May,  1878,  when,  as  is  claimed,  he  showed  one  to  his  friend 
Stees,  in  Ilarrisburg,  whom  he  had  known  for  years,  and 
who  was  the  first  to  use,  and,  in  fact,  was  then  using,  a  Bell 
telephone,  in  that  place,  upon  a  private  line  of  his  own  be- 
tween his  office  and  his  shops.     This  produced  no  results, 

and  when  afterwards,   \\\  Jiuuiary,  1879,  Chellis  was  told 
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that  Drawbaugh  had  "  a  phonograph  and  a  telephone  that 
he  had  invented,"  he  gave  it  no  attention,  because,  to  use 
his  own  language,  "  I  was  interested  in  the  faucet  and  motor 
business,  and  wished  to  push  them,  and  I  did  not  think  we 
could  do  much  with  the  telephone,  as  Bell  had  a  patent,  and 
I  did  not  know  that  he  could  antedate  them."  And  again, 
when  speaking  of  a  conversation  he  had  with  Drawbaugh, 
he  said:  "I  advised  him  to  drop  it — the  telephone — as  he 
conld  not  antedate  Bell.  He  said  he  did  not  know  about 
that;  that  he  had  been  working  on  it  a  good  while.  It  was 
his  way  of  expressing  himself;  when  I  would  say,  'You 
can't  antedate  Bell,'  he  would  say,  *I  don't  know  about 
that ;  I  have  been  working  at  it  a  good  while.' "  This,  it 
must  be  remembered,  was  in  1879,  after  the  telephone  had 
become  a  success,  and  after  it  had  been  a  year  or  more  in 
use  in  Harrisburg,  where  Chellis  lived.  It  is  impossible  to 
believe  that  either  Chellis  or  Drawbaugh  was  ignorant  of 
the  approximate  time  of  Bell's  invention,  which  had  been 
the  subject  of  frequent  newspaper  comment  from  the  time- 
of  its  exhibition  at  the  Centennial.  The  subject  was  often 
referred  to  in  the  Harrisburg  and  Mechaniesburg  papers^ 
and  it  is  not  for  a  moment  to  be  supposed  that  all  of  these 
various  articles  escaped  their  attention.  Under  such  cir- 
cumstances, if  it  were  true  that  Drawbaugh  had  made  his 
"D"and"E,"  as  is  now  claimed,  in  February,  1875,  he 
certainly  would  have  said  so,  and  would  not  have  contented 
himself  with  so  doubting  an  answer  to  Chellis's  suggestion 
of  his  inability  to  antedate  Bell  as  that  which  Chellis  now 
says  he  gave. 

Another  important  fact  in  this  connection  is  one  which  is 
proved  by  the  testimony  of  Andrew  R.  Kiefer,  who,  from 
1863,  had  been  division  telegraph  operator,  having  charge  of 
the  middle  division  of  the  Pennsylvania  Railroad,  and  re- 
siding in  Harrisburg.  From  1867  to  the  winter  of  1881-2 
he  was  a  member  of  a  partnership  firm  in  that  place,  which 
was  engaged  in  "  the  manufacture  of  burglar  alarms,  electric 
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hotel  annunciators,  and  fine  electric  work  for  the  govern- 
ment— instruments  for  the  Signal  Bureau,  patent  models," 
Ac  He  had  also,  since  1876,  kept  a  place  for  the  sale  of 
electrical  supplies.  He  had  known  Drawbaugh  certainly 
since  1876,  and  probably  before.  Drawbaugh  met  him  on 
different  occasions  and  talked  upon  electrical  .matters.  In 
the  course  of  their  acquaintance  Drawbaugh  showed  him  an 
electrical  fire-alarm  apparatus  and  the  works  of  his  electric 
clock,  but  the  subject  of  telephones  was  never  alluded  to 
between  them  until  in  the  summer  of  1881,  when  this  oc- 
curred.    We  quote  from  Kiefer's  deposition : 

"  In  the  summer  of  1881  I  took  my  wife  out  for  a  drive, 
and  went  over  to  see  his  (Drawbaugh 's)  works,  never  having 
seen  them,  and  having  promised  to  come  and  see  him  some 
time ;  my  wife,  not  caring  about  going  through  the  shop, 
remained  in  the  carriage,  and  I  went  through  alone  with 
Mr,  Drawbaugh.  He  showed  me  through  the  shops  and  in- 
troduced me  to  Mr.  Chellis,  and  showed  me  parts  of  the 
water  motor  and  some  other  things  of  his  getting  up.  On 
account  of  my  wife's  being  in  the  carriage  alone  I  did  not 
•stay  long.  As  I  stepped  into  or  was  just  in  the  carriage, 
Mr.  Drawbaugh  said,  *I  forgot  to  show  you  my  telephone.' 
I  did  not  get  out  again  to  go  and  see  it,  and  I  drove  away 
without  seeing  it,  expecting  to  see  it  again,  but  I  have  never 
got  over  to  the  shop  since." 

This  was  after  the  suit  of  the  Bell  Company  against  the 
People's  Company  was  begun,  and  of  course  after  the  matter 
got  into  the  hands  of  Chellis  and  his  associates.  It  is  no 
answer  to  the  criticism  of  Drawbaugh 's  conduct  in  this  par- 
ticular to  say,  as  was  said  in  argument,  that  "  one  reason 
why  he  did  not  speak  or  apply  to  every  man  with  whom  he 
had  personal  acquaintance,  was  that  he  was  ridiculed  by  his 
neighbors ;  that  his  invention  was  considered  a  humbug  by 
them,  and  of  no  commercial  value."  Bell's  success  was  pro- 
claimed in  the  Harrisburg  Patriot  as  early  as  February  26, 
1877,  and  the  days  of  ridicule  were  then  past.    If  Draw- 
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baugh  had  at  that  time  is  \iU  shop  the  machinci  which  it  is 
now  claimed  were  all  complete  as  they  now  are  by  August, 
1876,  and  most  of  them  before,  there  cannot  be  a  doubt  that 
he  would  have  taken  them  to  some  place  where  tliey  could 
be  tried,  and  show  that  they  would  do  what  he  had  all  along 
claimed  for  them.  All  he  had  to  do,  at  any  time  after  he 
came  back  from  the  Centennial,  was  to  take  any  pair  of  his 
little  instruments  to  his  friend  Zeigler  or  his  friend  Stees  at 
Harrisburg,  attach  them  to  a  line-wire,  and  show  what  he 
had.  They  were  men  who  could  appreciate  his  achievement, 
And  help  him  if  it  was,  as  he  now  says  it  was,  a  success.  It 
would  certainly  have  been  easier  then,  within  two  years  of 
the  time  the  first  of  them  were  made,  and  within  a  year  of 
the  date  of  Bell's  patent,  to  show  that  he  "  antedated  "  Bell, 
ihan  it  was  three  years  afterwards,  when  he  was  brought 
into  the  controversy  through  the  instrumentality  of  his  as- 
sociates, not,  as  must  be  evident  to  all,  to  get  a  patent  for 
himself,  but  to  defeat  that  of  Bell.  And  in  this  connection 
it  is  specially  significant  that  the  application  which  it  is 
claimed  was  made  for  a  patent  on  the  21st  of  July,  1880, 
and  the  specification  of  his  invention  which  was  then  writ- 
ten out,  have  been  purposely  and  designedly  kept  out  of  the 
case,  although  their  production  was  demanded.  They  were 
written  before  this  suit  was  begun,  and  it  is  impossible  to 
believe  that  they  would  have  been  withheld,  at  least  upon 
the  call  of  the  opposite  party,  if  they  were  in  all  respects 
consistent  with  the  subsequent  developments  of  the  case. 
The  excuse  given  by  counsel  at  the  time,  that  they  were 
"  in  the  secret  archives  of  the  Patent  Office,"  and  **  if  pro- 
duced and  published  in  this  cause  would  possibly  invite  the 
filing  of  contesting  applications,  and  result  in  interference 
and  additional  litigation,  besides  unnecessarily  prolonging 
the  taking  of  testimony  here  and  increasing  the  expenses," 
we  cannot  accept  as  satisfactory,  especially  as  in  the  answer 
it  was  said  that  one  object  of  filing  the  application  was  to 
procure  **  interferencp  proceedings  to  be  instituted  against 
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the  patents  of  Bell,  in  order  that  Drawbaugh  may  be  ad- 
judged by  the  Commissioner  to  be,  as  he  rightfully  is,  the 
original  and  first  inventor." 

We  have  not  overlooked  the  depositions  that  have  been 
taken  in  such  large  numbers  to  show  that  Drawbaugh  was 
successful  with  ''  F,"  «  B,"  "  C,"  "  I,"  and  "  A,"  before  "  D  " 
and  "  E  "  were  made.  They  have  been  studied  with  care, 
and  if  they  contained  all  the  testimony  in  the  case  it  would 
be  more  difficult  to  reach  the  conclusion  that  Drawbaugh's 
claim  was  not  sustained.  But  in  our  opinion  their  effect  has 
been  completely  overcome  by  the  conduct  of  Drawbaugh, 
about  which  there  is  no  dispute,  from  the  time  of  his  visit 
to  the  Centennial  until  he  was  put  forward  by  the  promoters 
of  the  People's  Company,  nearly  four  years  afterwards,  to 
contest  the  claims  of  Bell.  He  was  silent  so  far  as  the  gen- 
eral public  were  concerned,  when  if  he  had  really  done  what 
these  witnesses  now  think  he  did  he  would  most  certainly 
have  spoken.  There  is  hardly  a  single  act  of  his  comiected 
with  his  present  claim,  from  the  time  he  heard,  before  going 
to  Philadelphia,  that  some  one  else  had  invented  a  telephone 
which  w^as  on  exhibition  at  the  Centennial,  that  is  not  en- 
tirely inconsistent  with  the  idea  even  then  of  a  complete 
discovery  or  invention  by  himself  which  could  be  put  to  any 
practical  use.  It  is  not  pretended  that  what  he  did  was  done 
in  private.  He  had  influential  friends  with  ample  pecuniary 
resources,  ready  to  help  him  in  bringing  out'  his  inventions 
when  they  promised  success.  He  easily  got  aid  for  his  clock 
and  for  his  faucet.  The  news  of  Bell's  invention  spread 
rapidly  and  at  once,  and  it  took  but  a  few  months  to  demon- 
strate to  the  world  that  he  had  achieved  a  brilliant  success. 
If  it  were  known  at  Eberly's  Mills  alone  that  Drawbaugh 
had  been  doing  the  same  thing  for  yeara  in  his  shop  there — 
and  it  certainly  would  have  been  known  all  through  the 
little  village  if  it  had  actually  been  done — no  one  can  believe 
that  the  public  would  be  kept  in  ignorance  of  it  until  four 
years  afterwards,  when  a  "  special "  from  Washington  "  to 
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the  Cincinnati  Cominercial "  announced  a  "  Telephone  Com- 
bination "  to  have  entire  charge  of  the  telephones,  not  only 
in  this  country,  but  in  the  world,  that  could  transmit  mes- 
sages "  for  almost  a  song." 

But  there  is  another  fact  in  this  case  equally  striking.  As 
has  already  been  seen, "  F,"  «  B,'*  «  C,"  and  "  I,"  were  in  no 
condition  for  use  when  they  were  produced  and  put  in  evi- 
dence. They  were  mere  "  remains,"  and  no  one  but  Draw- 
baugh  himself  could  tell  how  they  were  made  or  how  they 
were  to  be  used.  He  undertook  to  reproduce  some  of  them, 
especially  "  F  "  and  "  B."  This  was  in  the  latter  part  of 
1881,  while  the  testimony  was  being  taken.  The  Bell  Com- 
pany proposed  that  they  should  be  tried  to  see  if  they  would 
do  what  the  witnesses  said  had  been  done  with  the  originals, 
which  the  "remains"  show  must  have  been  exceedingly 
primitive  in  their  character.  The  testimony  also  shows  that 
when  they  were  originally  used  by  or  in  the  presence  of  the 
witnesses,  no  particular  care  was  taken  in  their  adjustment. 
They  were  lying  around  in  the  shop  or  standing  upon  shelves. 
Some  say  that  when  experiments  were  made  they  were  held 
in  the  hand  or  allowed  to  stand  on  the  table.  Many  testify 
to  satisfactory  results,  and  Drawbaugh  himself  said  in  his 
deposition:  "I  would  have  persons  in  the  cellar  reading 
printed  matter — some  advertisement  or  something — and  I 
could  hear  the  words  that  were  read  ;  and  at  other  times  I 
would  go  down  into  the  cellar  and  read  something,  and 
coming  up  they  would  repeat  the  words  to  me  that  I  had 
read." 

The  proposition  of  the  Bell  Company  was  accepted,  and 
the  reproductions  were  tried  in  March,  1882,  under  the  most 
favorable  circumstances.  Three  days  were  occupied  in  the 
test,  and  it  is  substantially  conceded  that  it  was  a  failure. 
Occasionally  a  sound  was  heard  and  sometimes  a  word,  but 
"  it  would  not  transmit  sentences."  At  the  time  of  these 
experiments  "  F,"  which  was  the  transmitter,  was  placed  on 
A  table,  and  used  as  Drawbaugh  said  it  was  originally.  Two 
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years  afterwards  other  reproductions  were  presented,  differ- 
ently constructed  and  used  in  a  different  way,  and  these 
would  "  talk,"  but  they  were  neither  made  nor  used  in  the 
same  way  as  the  originals.  To  our  minds  the  result  of  the 
second  experiments  conclusively  showed  that  the  original  in- 
struments could  not  have  done  what  the  witnesses  supposed 
they  did,  an^  that  what  they  saw  and  heard  was  produced 
by  some  other  means  than  an  electric  speaking-telephone. 
We  do  not  doubt  that  Drawbaugh  may  have  conceived  the 
idea  that  speech  could  be  transmitted  to  a  distance  by  means 
of  electricity,  and  that  ho  was  experimenting  upon  that  sub- 
ject ;  but  to  hold  that  he  had  discovered  the  art  of  doing  it 
before  Bell  did,  w^ould  be  to  construe  testimony  without 
regard  to  "  the  ordinary  laws  that  govern  human  conduct. ''^ 
Atlantic  Works  v.  Brady,  107  U.  S.  192, 203  [14  Am.  &  Eng. 
380].  Without  pursuing  the  subject  further  we  decide  that 
the  Drawbaugh  defence  has  not  been  made  out. 

Another  objection  to  Bell's  patent,  put  forth  in  the  oral 
argument  of  Mr.  Hijl,  and  m  the  printed  brief  signed  by 
him  and  in  that  signed  by  Mr.  Dixon,  is  that  his  applica- 
tion as  originally  filed  in  the  Patent  Office  did  not  contain 
his  present  4th  claim,  or  any  description  of  the  variable 
resistance  method,  and  that  all  which  now  appears  in  the 
specification  on  that  subject,  including  the  4th  claim,  was- 
surreptitiously  interpolated  afterwards. 

Beirs  application  was  filed  February  14, 1876,  and  after- 
wards, during  the  same  day,  Elisha  Gray  filed  a  caveat,  ia 
which  he  claimed  as  his  invention  "  the  art  of  transmitting- 
vocal  sounds  or  conversations  telegraphically  through  an 
electric  circuit,"  and  in  his  specification  described  the  vari- 
able resistance  method.  The  precise  charge  now  made  in  the 
printed  brief  of  Mr.  Hill  is,  that  "  Mr.  Bell's  attorneys  had 
an  underground  railroad  in  operation  between  their  office 
and  Examiner  Wilbur's  room  in  the  Patent  Oflice,  by  which 
they  were  enabled  to  have  unlawful  and  guilty  knowledge  of 
Gray's  papers  as  soon  as  they  were  filed  in  the  Patent  Office,'* 
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and  ^^  that  an  important  invention,  and  a  claim  therefor,  were 
bodily  interpolated  into  Bell's  specification,  between  Febru- 
ary 14, 1876,  and  February  19,  1876,  by  PoUok,  in  conse- 
quence of  the  guilty  knowledge  which  the  latter  already  had 
of  the  contents  of  Gray's  caveat  before  the  declaration  of 
interference  with  Gray  on  February  19. 

So  grave  a  charge,  made  in  so  formal  a  manner,  is  entitled 
to  careful  consideration.  It  involves  the  professional  integ- 
rity and  moral  character  of  eminent  attorneys,  and  requires 
us  to  find  from  the  evidence  that  after  Bell  swore  to  his  ap- 
plication on  the  20thof  January,1876,and  after  the  application 
thus  sworn  to  had  been  formally  filed  in  the  Patent  Office,  an 
Examiner,  who  got  knowledge  of  the  Gray  caveat  put  in 
afterwards,  disclosed  its  contents  to  Bell's  attorneys ;  that 
they  were  then  allowed  to  withdraw  the  application,  change 
it  so  as  to  include  Gray's  variable  resistance  method  over 
Bell's  signature,  and  over  the ^'ura^,  and  then  restore  it  to  the 
files,  thus  materially  altered,  as  if  it  were  the  original;  and 
all  this  between  February  14  and  February  19, 

Although  much  stress  was  laid  in  argument  on  the  fact 
that  what  purported  to  be  a  certified  copy  of  the  specifica- 
tion of  Bell,  as  found  in  the  file  wrapper  and  contents  printed 
in  the  Dowd  case,  differed  materially  from  the  patent,  the 
cause  of  these  differences  has  been  explained  in  the  most  sat- 
isfactory manner,  and  we  entertain  no  doubt  whatever  that 
the  specification  as  now  found  in  the  patent  is  precisely  the 
same  as  that  on  which  the  order  to  issue  was  made.  If  any 
alterations  were  made  it  was  all  done  before  February  19, 
and  the  fair  copy  which  is  now  found  on  the  files  of  the 
office  is  precisely  as  it  was  when  the  order  for  the  patent  was 
granted.  Not  a  shadow  of  suspicion  can  rest  on  any  one 
growing  out  of  the  misprint  of  the  specification  in  the  Dowd 
•case. 

All  that  remains,  therefore,  on  which  to  rest  this  serious 
charge  is,  that  in  a  paper  handed  by  Bell  to  George  Brown, 
of  Toronto,  describing  his  invention,  and  which  was  intended 
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to  be  used  in  England  to  secure  a  British  patent,  what  is 
now  claimed  to  be  an  interpolation  in  the  American  applica- 
tion is  not  to  be  found.  It  is  but  right  to  say  that  during 
the  whole  course  of  the  protrated  litigation  upon  the  Bell 
patent,  no  argument  was  ever  presented  based  on  this  dis- 
crepancy until  the  brief  of  Mr.  Hill  was  filed  in  this  Court 
on  the  18th  of  January,  1887,  six  days  before  the  argument 
in  these  appeals  was  begun.  So  far  as  we  are  advised  noth- 
ing had  ever  before  occurred  in  the  cases  that  seemed  to 
make  it  necessary  to  prove  when  the  variable  resistance 
method  or  the  4th  claim  was  put  into  the  American  ap- 
plication, or  why  it  was  left  out  of  the  paper  handed  to 
Brown.  It  seems  always  to  have  been  assumed  until  the 
cases  got  here,  that  because  it  was  in  the  American  patent  it 
was  rightfully  there.  Certainly  the're  is  nothing  in  the 
pleadings  in  any  of  the  cases  to  direct  attention  to  the  ma- 
teriality of  this  fact. 

A  comparison  of  the  paper  handed  Brown  with  the  Amer- 
ican application  shows  that  they  differ  in  more  than  thirty 
different  places  besides  those  which  relate  to  the  variable 
resistance  method  and  the  4th  claim.  The  differences  are 
generally  in  forms  of  expression,  thus  indicating  that  one  was 
written  after  the  other  and  evidently  for  the  purpose  of  se- 
curing greater  accuracy.  The  paper  handed  Brown  was 
clearly  a  rough  draft  and  not  a  fair  copy,  for  the  record 
shows  that  it  bore  on  its  face  the  evidence  of  many  erasures 
and  interlineations.  Bell  says  in  his  testimony  that  he  began 
writing  his  specification  in  September  or  October,  1876,  and 
wrote  and  rewrote  it  a  number  of  times,  finally  adopting  that 
mode  of  expression  which  seemed  to  him  the  best  to  explain 
his  invention  and  the  relation  which  one  portion  bore  to 
another.  He  visited  Brown  in  Canada  in  September,  and 
again  in  December,  1875.  The  arrangement  was  made  be- 
tween them  on  the  29th  of  December,  at  this  last  interview, 
by  which  Brown  was  to   interest  himself  in  getting  out 
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British  patents.  Other  inventions  besides  the  telephone  were 
included  in  the  contract  entered  into  for  that  purpose. 

Bell  returned  to  Boston  on  the  1st  of  January,  and  imme- 
diately set  himself  to  work  to  complete  his  specification. 
He  had  it  done  so  that  it  was  taken  to  Washington  by  Mr. 
Hubbard  about  the  10th  of  that  month,  and  delivered  to 
PoUok  and  Bailey,  the  attorneys.  It  was  then  examined  by 
the  attorneys,  found  correct,  and  a  fair  copy  made  and  re- 
turned on  the  18th  to  Bell  in  Boston,  for  his  signature  and 
oath.  It  was  signed  and  sworn  to  in  Suffolk  county,  Massa- 
chusetts, January  20,  and  immediately  returned  to  the  attor- 
neys. Afterwards  Pollok  met  Bell  in  New  York,  and  it 
was  again  gone  over  with  care  by  the  two  together.  So 
change  whatever  was  made  in  it  at  that  time,  and  Pollok 
took  it  back  with  him  to  Washington. 

On  the  25th  of  January,  1876,  Bell  met  Brown,  who  was 
then  on  the  way  to  England,  in  New  York.  It  is  now  as- 
sumed that  the  paper  which  Brown  took  to  England  was 
handed  to  him  then,  and  because  the  variable  resistance 
method  and  the  4th  claim  were  not  in  that,  it  is  argued 
that  they  could  not  have  been  in  the  American  specification 
at  that  time.  But  no  one  has  said  when  the  paper  was 
actually  handed  to  Brown.  Bell  says  he  cannot  tell,  but 
that  it  must  have  been  after  he  made  his  contract  with 
Brown  on  the  29th  of  December.  As  the  American  specifi- 
cation was  signed  and  swoni  to  five  days  before  the  inter- 
view with  Brown  on  the  25th  of  January,  and  the  paper  of 
Brown  differs  from  it  in  so  many  particulars  besides  that 
now  in  question,  it  would  seem  to  be  clear  that  the  paper 
was  a  copy  of  some  former  draft  which  Bell  had  made — pos- 
sibly one  taken  to  Canada  in  December — ^and  not  of  that 
which  was  perfected  afterwards.  As  the  specification  which 
had  been  prepared  and  sworn  to  was  a  fair  copy,  without 
•erasures  or  interlineations,  the  fact  that  the  paper  handed 
Brown  was  not  a  fair  copy  would  imply  that  it  was  not  in- 
tended to  be  an  exact  transcript  of  the  other.     At  an}^  rate, 
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the  bare  fact  that  the  difference  exists  under  such  circum- 
stances is  not  sufficient  to  brand  Bell  and  his  attorneys,  and 
the  officers  of  the  Patent  Office,  with  that  infamy  which  the- 
charges  made  against  them  imply.  We  therefore  have  no- 
hesitation  in  rejecting  the  argument.  The  variable  resist- 
ance method  is  introduced  only  as  showing  another  mode  of 
creating  electrical  undulations.  That  Bell  had  had  his  mind, 
upon  the  effect  of  such  a  method  is  conclusively  established 
by  a  letter  which  he  addressed  to  Mr.  Hubbard  on  the  4th 
of  May,  1876,  and  which  is  found  in  the  Dowd  record,  in- 
troduced into  the  Overland  case  by  stipulation.  Its  insertion 
in  his  final  draft  of  his  specification  is  another  proof  of  the- 
care  with  which  his  work  had  been  done. 

In  the  case  of  the  Clay  Commercial  Company  objection 
was  made  to  the  sufficiency  of  the  proof  of  the  incorporation 
of  the  American  Bell  Telephone  Company  and  of  its  title  to 
the  Bell  patents.  Upon  the  first  point  the  proof  was  (1)  a 
special  Act  of  the  General  Court  of  Massachusetts,  entitled 
"An  Act  to  Incorporate  the  American  Bell  Telephone  Com- 
pany," which  authorized  certain  persons  therein  named,  and 
their  associates,  to  organize  themselves  under  the  provisions- 
of  c.  224  of  the  Acts  of  1870,  and  the  Acts  in  amendment 
thereof,  for  telephone  purposes ;  and  (2)  a  certificate  of  the- 
Secretary  of  the  Commonwealth  in  the  form  required  by  § 
11  of  c.  224,  that  certain  persons,  among  whom  were  the 
most  of  those  mentioned  in  the  special  Act,  were  legally 
organized  and  established  as  an  existing  corporation  under 
the  name  of  the  American  Bell  Telephone  Company.  This 
section  made  such  a  certificate  "  conclusive  evidence  of  the- 
existence  of  a  corporation"  organized  under  that  chapter. 
The  authority  granted  by  the  special  Act  to  the  persons 
named,  to  organize  as  a  corporation  in  this  way,  gave  them 
the  authority  to  select  a  corporate  name,  and  also  made  the 
statutory  certificate  conclusive  evidence  of  their  corporate- 
existence. 

The  objections  to  the  proof  of  title  are  not,  in  our  opinion^ 
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well  taken.  We  do  not  deem  it  necessary  to  add  toT  the 
length  of  this  opinion  by  referring  particularly  to  the  testi- 
mony on  that  point. 

This  disposes  of  all  the  cases  so  far  as  the  patent  of 
March  7, 1876,  is  concerned.  It  remains  only  to  consider 
the  patent  of  January  80, 1877,  about  which  but  little  has 
been  said  either  in  the  oral  or  printed  arguments.  Appa- 
rently it  received  but  little  attention  by  counsel  or  the  Court 
in  either  of  the  cases  below.  In  the  Dolbear  case  it  was  by 
consent  excluded  from  the  decree,  and  of  course  is  not  pre- 
sented by  that  record  in  this  Court.  In  all  the  other  casea 
the  patent  was  sustained,  and  the  Clay  Commercial  Company 
was  adjudged  to  have  infringed  the  3d,  5th,  6th,  7th  and  8th 
claims;  the  Molecular  Company  the  6th,  7th  and  8th,  but 
not  the  5th;  the  People's  Company  the  5th,  6th  and  8th;. 
and  the  Overland  Company  the  3d,  5th,  6th,  7th  and  8th. 
From  the  decree  in  favor  of  the  Molecular  Company  as  to- 
the  5th  claim  the  Bell  Company  has  appealed. 

In  the  case  of  the  Clay  Commercial  Company  it  waa 
alleged  in  the  answer  that  the  substantial  and  material  parts 
of  the  things  described  and  claimed  were  described  and 
claimed  in  a  prior  British  patent  taken  out  by  or  for  Bell^ 
dated  December  9, 1876,  and  that,  inasmuch  as  the  American 
patent  does  not  bear  the  same  date  with  the  foreign  patent^ 
and  is  not  limited  to  expire  therewith,  it  is  void.  This  point 
has  not  been  pressed  in  the  argument  here,  and  in  our  opin- 
ion it  has  been  settled  by  the  decision  of  this  Court  in 
O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  483],  and  im- 
pliedly by  that  in  Siemens  v.  Sellers,  123  U.  S.  276  [17  Am. 
&  Eng.  284],  at  the  present  term,  that  the  effect  or  §  4887 
of  the  Revised  Statutes  is  not  to  render  invalid  an  American 
patent  which  does  not  bear  the  same  date  as  a  foreign  patent 
for  the  same  invention,  but  only  to  limit  its  term. 

The  patent  itself  is  for  the  mechanical  structure  of  an 
electric  telephone  to  be  used  to  produce  the  electrical  action 
on  which  the  first  patent  rests.    The  3d  claim  is  for  the 
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use  in  such  instruments  of  a  diaphragm,  made  of  a  plate  of 
iron  or  steel,  or  other  material  capable  of  inductive  action; 
the  5th  of  a  permanent  magnet  constructed  as  described  with 
a  coil  upon  the  end  or  ends  nearest  the  plate ;  the  6th  of  a 
sounding  box  as  described ;  the  7th  of  a  speaking  or  hearing 
tube  as  described  for  conveying  the  sounds ;  and  the  8th  of  a 
permanent  magnet  and  plate  combined.  The  claim  is  not 
for  these  several  things  in  and  of  themselves,  but  for  an 
electric  telephone  in  the  construction  of  which  these  things 
or  any  of  them  are  used.  Hence,  the  5th  claim  is  not  antici- 
pated by  the  Schellen  magnet,  as  was  decided  in  the  Mole- 
cular case  below.  The  patent  is  not  for  the  magnet,  but  for 
the  telephone,  of  which  it  forms  but  part.  To  that  extent 
the  decree  in  that  case  was  erroneous. 

It  follows  that  the  decree  in  each  of  the  cases,  so  far  as 
it  is  in  favor  of  the  Bell  Company  and  those  claiming  under 
it,  must  be  affirmed,  and  that  the  decree  in  the  Molecular 
case,  so  far  as  it  is  against  that  company  on  the  5th  claim  of 
the  patent  of  January  80,  1877,  must  be  reversed,  and  a 
decree  directed  to  that  extent  in  its  favor.  It  is  consequently 
so  ordered. 

Mr.  Justice  Gray  was  not  present  at  the  argument,  and 
took  no  part  in  the  decision  of  these  cases. 

Mr.  Justice  Lamar,  not  being  a  member  of  the  Court 
when  these  cases  were  argued,  took  no  part  in  their  decision. 

Dissenting  opinion  of  Justices  Field,  Bradley  and  Har- 
lan, delivered  by  Mr.  Justice  Bradley  : 

Mr.  Justice  Field,  Mr.  Justice  Harlan  and  myself  are  not 
able  to  concur  with  the  other  members  of  the  Court,  sitting 
in  these  cases,  in  the  result  which  has  been  reached  by  them. 
Without  expressing  an  opinion  on  other  issues,  the  point  on 
which  we  dissent  relates  to  the  defence  made  on  the  alleged 
invention  of  Daniel  Drawbaugh,  and  applies  to  all  the  cases 
in  which  that  invention  is  set  up.  We  think  that  Draw- 
baugh anticipated  the  invention  of  Mr.  Bell,  who,  at  most, 
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is  not  claimed  to  have  invented  the  speaking  telephone  prior 
to  June  10, 1875.  We  think  that  the  evidence  on  this  point 
is  so  overwhelming,  with  regard  both  to  the  number  and 
character  of  the  witnesses,  that  It  cannot  be  overcome.  As 
this  is  a  question  of  fact,  depending  upon  the  weight  of  the 
evidence,  and  involves  no  question  of  law,  it  does  not  require 
an  extended  discussion  on  the  part  of  those  who  dissent  from 
the  opinion  of  the  majority — ^which  is  very  ably  drawn,  and 
pi'esents  the  case  with  great  clearness  and  force.  On  the 
point  mentioned,  however,  we  cannot  concur  in  the  views 
expressed. 

The  essence  of  the  invention  claimed  by  Mr.  Bell  is,  the 
transmission  of  articulate  speech  to  a  distance,  by  means  of 
an  electrical  current  subjected  to  undulations  produced  by 
the  air  vibrations  of  the  voice.  There  are  two  modes  (as  yet 
discovered)  by  which  these  undulations  may  be  thus  pro- 
duced. In  one  they  are  produced  by  interposing  in  the  cir- 
cuit a  substance  whose  electrical  conductivity  may  be  varied 
by  the  concussions  or  vibrations  of  the  air  produced  by  the 
voice.  This  is  called  the  variable  resistance  process,  because 
the  electrical  current  is  subjected  to  the  variable  resistance 
(or  conductivity)  of  the  substance  thus  interposed.  By  the 
other  mode,  the  undulations  are  produced  by  the  inductive 
effect  of  an  armature  (or  small,  flat  piece  of  iron)  attached  to 
the  membrane  spoken  against,  and  placed  near  to  the  poles 
of  an  electro-magnet  situated  in  the  circuit.  In  both  cases, 
the  undulations  impart  the  vibrations  which  caused  them  to 
another  diaphragm  at  a  distance  (called  the  receiver)  by 
means  of  an  electro-magnet  in  the  circuit,  placed  near  to  an 
armature  affixed  to  such  diaphragm.  These  vibrations,  thus 
reproduced,  are  detected  by  the  ear,  and  the  spoken  words 
are  heard. 

"We  are  satisfied  from  a  very  great  preponderance  of  evi- 
dence, that  Drawbaugh  produced,  and  exhibited  in  his  shop, 
as  early  as  1869,  an  electrical  instrument  by  which  he  trans- 
mitted speech,  so  as  to  be  distinctly  heard  and  understood, 
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by  means  of  a  wire  and  the  employment  of  variable  resistance 
to  the  electrical  current.  This  variable  resistance  was  pro- 
duced by  causing  the  electrical  current  to  pass  through  pul- 
verized charcoal,  carbon  and  other  substances,  acted  upon  by 
the  vibrations  of  the  voice  in  speaking.  This  was  the  whole 
invention  so  far  as  the  principle  of  variable  resistance  is 
concerned. 

We  are  also  satisfied  that  as  early  as  1871  he  reproduced 
articulate  speech,  at  a  distance,  by  means  of  a  current  of 
electricity,  subjected  by  electrical  induction  to  undulations 
corresponding  to  the  vibrations  of  the  voice  in  speaking — a 
process  substantially  the  same  as  that  which  is  claimed  in 
Mr.  Bell's  patent. 

In  regard  to  the  instrument  in  which  the  principle  of 
variable  resistance  was  used,  more  than  seventy  w-itnesses 
were  examined,  who  either  testified  to  having  seen  it  and 
heard  it,  or  established  such  facts  and  circumstances  in  rela- 
tion to  it  as  to  put  its  existence  and  date  beyond  a  question. 
With  regard  to  the  instrument  in  which  electrical  induction 
was  employed  to  j)roduce  the  requisite  undulations,  some 
forty  or  fifty  witnesses  were  produced,  many  of  whom  saw  it 
and  heard  speech  through  it,  and  others  cither  saw  it,  or 
heard  it  talked  about  in  such  a  manner  as  to  fix  the  time 
when  it  was  in  existence.  On  the  questions  of  time  and 
result  there  is  such  a  cloud  of  witnesses  in  both  cases,  that 
it  seems  almost  impossible  not  to  give  credence  to  them. 
The  evidence  of  some  of  them  may  have  been  shaken  with 
regard  to  the  time  they  had  in  mind ;  but  that  of  the  great 
majority  was  not  shaken  at  all,  but  corroborated  by  circum- 
stances which  rendered  the  proof  irrefragable.  Many  of 
them,  it  is  true,  were  plain  country  people ;  but  they  heard 
the  words  through  the  instrument ;  and  that  is  a  matter 
about  which  they  could  not  be  mistaken.  It  did  not  require 
science  nor  learning  to  understand  that.  But  the  witnesses 
were  not  confined  to  this  class.  A  number  of  them  were 
people  of  position  in  society,  official,  professional,  and  literaiy, 
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— all,  however,  like  the  inventor,  regarding  the  matter  more 
•as  one  of  curiosity  than  of  public  importance. 

As  it  would  serve  no  useful  purpose  to  repeat  the  testimony 
of  these  witnesses,  we  shall  refrain  from  doing  so.  We' will ' 
only  add  that  nearly  all  the  original  instruments  U8e(J  by 
Drawbaugh  were  produced  on  the  trial,  and  identified  by  the 
witnesses.  Some  of  them  were  broken  and  in  a  dilapitated 
condition,  but  sufficiently  perfect  to  be  accurately  reproduced. 
Their  very  form  and  principle  of  construction  showed  that 
they  were  intended  for  speaking- telephones  and  nothing  else. 
Drawbaugh  certainly  had  the  principle,  and  accomplished 
the  result.  Perhaps  without  the  aid  of  Mr.  Bell,  the 
speaking-telephone  would  not  have  been  brought  into  public 
use  to  this  day ;  but  that  Drawbaugh  produced  it,  there  can 
hardly  be  a  reasonable  doubt. 

We  do  not  question  Mr.  Bell's  merits.  He  appreciated 
the  importance  of  the  invention,  and  brought  it  before  the 
public  in  such  a  manner  as  to  attract  to  it  the  attention  of 
the  scientific  world.  His  professional  experience  and  attain- 
ments enabled  him  to  see,  at  a  glance,  that  it  was  one  of  the 
great  discoveries  of  the  century.  Drawbaugh  was  a  diflferent 
sort  of  man.  He  did  not  see  it  in  this  halo  of  light.  Had 
he  done  so,  he  would  have  taken  measures  to  interest  other 
persons  with  him  in  it,  and  to  have  brought  it  out  to  public 
admiration  and  use.  He  was  only  a  plain  mechanic ;  some- 
what better  instructed  than  most  ordinary  mechanics ;  a  man 
of  more  reading,  of  better  intelligence.  But  he  looked  upon 
what  he  had  made  more  as  a  curiosity  than  as  a  matter  of 
financial,  scientific,  or  public  importance.  This  explains 
why  he  did  not  take  more  pains  to  bring  it  forward  to  public 
notice.  Another  cause  of  his  delay  in  bringing  his  inven- 
tion to  public  notice  was,  that  he  was  ever  indulging  the 
hope  of  producing  speech,  at  the  receiving  end  of  the  line, 
loud  and  distinct  enough  to  be  heard  across  a  room,  like  the 
voice  of  a  person  speaking  in  an  ordinary  tone. 

It  is  perfectly  natural  for  the  world  to  take  the  part  of  the 

126  U.  fik  579.576. 
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man  who  has  already  achieved  eminenoe.  No  patriotic 
Briton  could  believe  that  anybody  but  Watt  could  produce 
an  improvement  in  the  steam  engine.  This  principle  of 
human  nature  may  well  explain  the  relative  feeling  towards 
Bell  and  Drawbaugh  in  reference  to  the  invention  of  the 
telephone.  It  is  regarded  as  incredible  that  so  great  a  dis- 
covery should  have  been  made  by  the  plain  mechanic,  and 
not  by  the  eminent  scientist  and  inventor.  Yet  the  proof 
amounts  to  demonstration,  from  the  testimony  of  Mr.  Bell 
himself,  and  his  assistant,  Watson,  that  he  never  transmitted 
an  intelligible  word  through  an  electrical  instrument,  nor 
produced  any  such  instrument  that  would  transmit  an  intel- 
ligible word,  until  after  his  patent  had  been  issued  j  whilst, 
for  years  before,  Drawbaugh  had  talked  through  his,  so  that 
words  and  sentences  had  again  and  again  been  distinctly 
heard.  We  do  not  wish  to  say  a  word  depreciatory  of  Mr. 
Bell.  He  was  original,  if  not  first.  He  preconceived  the 
principle  on  which  the  result  must  be  obtained,  by  that  fore- 
cast which  is  acquired  from  scientific  knowledge,  as  Leverrier 
did  the  place  of  the  unknown  planet ;  but  in  this,  as  in  the 
actual  production  of  the  thing,  he  was,  according  to  the  great 
preponderance  of  the  evidence,  anticipated  by  a  man  of  fer 
humbler  pretensions.  A  common  astronomer,  by  carefully 
sweeping  the  sky,  might  have  been  first  in  discovering  the 
planet  Neptune ;  whilst  no  one  but  a  Leverrier,  or  an  Adams, 
could  have  ascertained  its  existence  and  position  by  calcula- 
tion. So  it  was  with  Bell  and  Drawbaugh.  The  latter 
invented  the  telephone  without  appreciating  the  importance 
and  completeness  of  his  invention.  Bell  subsequently  pro- 
jected it  on  the  basis  of  scientific  inference,  and  took  out  a 
patent  for  it.  But,  as  our  laws  do  not  award  a  patent  to  one 
who  was  not  the  first  to  make  an  invention,  we  think  that 
Bell's  patent  is  void  by  the  anticipation  of  Drawbaugh. 

126  U.  H.  576-577. 
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PETITION  FOR  REHEARING. 

In  the  cases  of  the  People's  Telephone  Company  and  the 
Overland  Telephone  Company,  a  motion  for  rehearing  was 
made. 

It  was  submitted  May  7,  1888  ;  denied  May  14, 1888. 

The  following  is  a  copy  of  the  petition  for  rehearing : 

To  the  Honorable  Justices  of  said  Court : 

The  appellants  in  the  above-entitled  cases  hereby  humbly 
pray  that  -the  Court  will  rehear  and  reconsider  the  matters 
decided  March  19,  1888,  so  far  as  the  same  involve  the 
question  of  priority  of  invention  of  the  electric  speaking- 
telephone  between  Alexander  Graham  Bell  and  Daniel  Draw- 
baugh ;  and  that  an  order  or  orders  lie  entered  reversing  the 
decisions  below  and  dismissing  the  appellees'  bills,  with  costs 
to  the  appellants  in  said  cases  respectively. 

The  grounds  of  this  application  are,  first,  that  the  Court, 
in  \ts  said  decision,  as  evidenced  by  its  written  opinion,  tiled 
on  said  19th  dav  of  March,  srivinf::  its  reasons  therefor,  in- 
advertently  erred  in  respect  to  certain  matters  of  fact  and  of 
law,  material  to  and  decisive  of  said  question,  and  therefore 
of  these  cases ;  and,  secondly,  that  in  consequence  of  said 
errors,  the  decision  of  the  Court  was  against  the  weight  of 
the  evidence. 

"  The  opinion  of  the  Court  treats  three  portions  of  the  evi- 
dence as  controlling,  viz.: 

(1)  The  evidence  of  a  great  cloud  of  witnesses  as  to  what 
Drawbangh,  prior  to  the  fall  of  1876,  had  accomplished  in 
the  matter  of  an  electric  speaking-telephone. 

(2)  His  conduct  from  that  time  to  the  year  1880,  when 
the  appellants  became  interested  in  his  inventions. 

(3)  The  New  York  and  Philadelphia  tests. 

I.    PROOFS   OF   DRAWBAUGH's   PRIORITY. 

Mr.  Storrow,  complainants'  counsel,  admitted  in  his  oral 
argument  that  "  forty-nine  witnesses  testified  that  they  had 
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beard  speech  in  Drawbaugh's  shop  before  the  date  of  the 
Bell  patent."     (Oral  argument  of  Storrow,  p.  149.) 

Seventy  witnesses  heard  talk  through  the  Drawbaugh  tel- 
ephones, or  were  present  when  others  successfully  talked 
through  them,  prior  to  Bell's  alleged  conception  of  the  tel- 
ephone, June  2,  1875. 

One  hundred  and  forty-nine  witnesses  actually  saw  the 
instruments,  and  two  hundred  and  twenty  testified  to  having 
heard  of  or  seen  them  prior  to  that  time. 

Many  of  the  witnesses  testified  to  such  circumstances, 
facts,  and  records  corroborative  of  their  evidence  as  to  make 
it  impossible  that  they  could  have  erred,  and  either  their 
testimony  is  true  or  they  committed  wilful  perjury.  Xo  at- 
tempt has  been  made  to  impeach  them.  The  dates  they 
positively  aver  are  all  prior  to  June,  1875,  the  year  when 
Bell  claimed  to  have  first  conceived  the  idea  of  the  tele- 
phone. 

Of  this  class  of  witnesses  are  the  following : 

William  H.  Strickler:  Never  was  at  Milltown  but  once. 
Had  made  an  invention  for  insulating  telegraph  wires.  Vis- 
ited Drawbaugh  for  information  and  advice  concerning  that 
invention.  Had  not  then  filed  his  application  for  a  patent. 
He  and  Drawbaugh  talked  to  each  other  through  the  tel- 
ephone at  that  time,  and  Drawbaugh  explained  to  him  how 
electricity  operated  it.  Subsequently  filed  his  application 
and  obtained  a  patent  for  his  invention.  Produced  the  speci- 
fications and  drawings  as  filed,  and  the  patent  as  issued. 
Dat^  of  filing,  August  22, 1874;  date  of- patent,  April  20, 
1875  (Additional  Proofs,  p.  233). 

George  W.  Bowman :  Resides  at  Mechanicsburg.  Drove 
to  Eberly's  Mills  with  his  wife,  to  attend  a  baptism.  After 
the  baptism  drove  to  Drawbaugh's  shop.  This  was  during 
the  lifetime  of  his  wife's  mother,  who  died  in  1871.  He 
then  and  there  heard  Drawbaugh  talk  through  the  telephone 
(Additional  proofs,  p.  173). 

Mrs.  Bowman,  wife  of  the  above,  corroborated  his  testi- 
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mony.  Her  mother  died  March  14, 1871.  Knows  the  bap- 
tism was  before  her  mother's  death,  because  it  was  upon  her 
mother's  persuasion  that  they  went  to  attend  it  (Additional 
Proofs,  p.  177). 

Emanuel  Gregory :  Resided  at  Milltown  from  March  to 
October,  1870.  Then  removed  to  Massachusetts.  Has  never 
been  in  Pennsylvania  since  until  he  testified.  At  Milltown 
worked  at  Drawbaugh's  shop  for  faucet  company.  The  com- 
pany's books  corroborate  this.  Assisted  Drawbaugh  in  his 
experiments,  and  heard  him  talk  through  his  telephone  a 
number  of  times.  Identifies  B  and  F  as  •  the  instruments 
{Additional  Proofs,  p.  185). 

William  H.  Zearing:  Had  a  pair  of  steelyards  relettered 
by  Daniel  Drawbaugh,  Entered  the  date  and  charge  there- 
for in  a  book,  November  23, 1873,  as  shown  by  book  pro- 
duced. Xever  had  any  steelyards  relettered  at  any  other 
time.  When  he  went  for  them  Drawbaugh  talked  to  him 
through  a  telephone,  saying,  among  other  things,  "  The  steel- 
yards are  finislied."  Zearing  was  the  secretary  of  the  school 
board  of  his  township  (Def  Sur.  Reb.  Testimony,  p.  122). 

Other  witnesses  of  the  same  class  are:  Goodyear  (Def.  Sur. 
Reb.  Tes.  p.  1011);  David  Stevenson  (Def.  Add.  Proofs,  p. 
141);  his  two  daughters  (Def.  Add.  Proofs,  pp.  166, 169); 
William  II.  Martin  (Def  Sur.  Reb.  Tes.  p.  827);  John  Kee- 
fauver  (Def.  Sur.  Reb.  Tes.  p.  837).  See  accompanying  brief 
for  manv  others. 

II.  drawbaugh's  conduct. 

Of  the  above  proofs  the  Court  says :  "  If  they  contained  all 
the  testimony  in  the  case  it  would  be  more  diffic.ult  to  reach 
the  conclusion  that  Drawbaujjh's  claim  was  not  sustained. 
But  in  our  opinion  their  eflect  has  been  completely  over- 
come by  the  conduct  of  Drawbaugh — about  which  there  is 
no  dispute — from  the  time  of  his  visit  to  the  Centennial 
until  he  was  brought  forward  by  the  promoters  of  the 
People's  Company,  nearly  four  years  afterwards,  to  contest 
the  claims  of  Bell." 
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This  conduct,  concerning  which  the  Court  says  there  is  na 
dispute,  relates  solely  to  his  incapacity  as  a  business  man. 
It  is  true  that  there  is  no  dispute  as  to  his  incapacity  to  use, 
to  the  best  advantage,  the  opportunity  his  invention  gave 
him ;  but  the  Court  has  evidently  overlooked  much  testi- 
mony to  show  the  constant  efforts  he  did  make  to  secure 
capital  from  1876  to  1880  to  enter  upon  the  contention  which 
would  be  sure  to  follow  an  application  for  a  patent.  Among 
the  witnesses  on  this  point  are :  Moffit  (Def.  Record,  Vol.  I, 
p.  497),  Chellis  (Same,  p.  526),  Shettel  (Same,  p.  214).  The 
accompanying  brief  cites  many,  other  witnesses  to  Draw- 
baugh's  constant  and  earnest  seeking  of  assistance  to  push 
his  telephone  inventions. 

III.  drawbaugh's  ignorance  of  the  date  of  bell's  invention. 

Drawbaugh  swore  that  he  did  not  know  the  alleged  date 
of  Bell's  invention  until  1880  (Def.  Record,  Vol.  2,  p.  870). 
The  Court  must  have  overlooked  this  testimony,  for  they 
say  that  he  must  have  known  of  the  approximate  time  of 
Bell's  invention,  because  the  subject  of  the  invention  itself 
was  often  referred  to  in  tlie  Harrisburg  and  Mechanicsburg 
papers.  He  did  not  know  but  Bell  had  been  at  work  on  it, 
as  he  himself  had  been,  for  many  years.  The  date  of  the 
patent  was  no  guide  to  the  date  of  the  invention. 

IV.  drawbaugh's  visit  to  the  centennial. 

The  failure  of  Drawbaugh  to  ascertain,  when  visiting  the- 
Centennial  Exhibition,  whether  the  telephone  instruments 
there  exhibited  by  Bell  were  similar  to  his  owm,  seems  to 
have  been  regarded  by  the  Court  as  strong  evidence  against 
his  claim.  But  the  Court,  after  citing  questions  and  answers 
from  386  to  398,  inclusive,  overlook  the  answer  to  the  very 
next  question,  in  which  Drawbaugh  testifies  that  none  of  the 
instruments  he  saw  at  Philadelphia  were  the  instruments 
represented  in  the  cuts  of  Bell's  instruments  as  given  in  the 
record  in  this  case. 
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The  testimony  of  Professor  Barker  (Add.  Proofs,  p.  7) 
says  that  the  Bell  instrumeats  were  not  easily  accessible  in 
the  building  at  that  time.  They  seem  to  have  been  merely 
exhibited  to  invited  individuals  at  times  of  private  tests.  A 
fair  inference  from  Drawbaugh's  answers  cited  in  the  opinion 
of  the  (jourt,  and  the  one  omitted,  is  that  he  saw  the  instru- 
ments he  supposed  to  be  the  subject  of  comment,  and  they 
were  not  telephones  at  all,  but  were  harmonic  telegraphic 
instruments,  which  his  answers  fairly  describe. 

v.  drawbaugh's  pursuit  of  his  invention. 

The  Court  says  that  he  had  apparently  lost  all  interest  in 
talking  machines  from  1876  to  1880.  Such  a  conclusion 
could  only  be  reached  by  overlooking  the  evidence  of  many 
witnesses.  Among  these  are  Stees  and  Johnston,  who 
operated  his  carbon  transmitter  J  at  Harrisburg  in  May, 
1878,  months  before  the  Blake  tmnsmitter  was  invented 
{Add.  Proofs,  pp.  198  and  209).  lie  was  constantly  exhibit- 
ing his  telephones  during  the  whole  of  those  four  years  to 
numerous  witnesses,  as  will  readily  be  seen  by  citations  in 
the  accompanying  brief;  but  what  is  absolutely  conclusive 
on  this  point  is  the  fact  that  he  made  the  most  effective  and 
finished  telephones  from  1876  to  1880. 

VI.  drawbaugh's  neglect  to  apply  for  a  patent. 

"The  cost  of  an  application  for  a  patent  being  small,  the 
failure  of  Drawbaugh  to  make  such  application  is  taken  by 
the  Court  as  evidence  that  he  had  no  invention."  But  this 
view  leaves  out  of  consideration  the  certainty  of  interference 
proceedings,  the  cost  of  which,  he  was  advised,  would  be 
enormous,  which  advice  has  since  been  abundantly  justified. 

Vll.    the  tests  at  new  YORK  AND  PHILADELPHIA. 

Successful  tests  of  Drawbaugh's  instruments,  both  original 
and  reproduced,  were  made  in  New  York  in  1882,  and  in 
Philadelphia  in  1885. 

The  Court  says  that :  "  It  is  substantially  conceded  that 
the  test  in  N"ew  York  was  a  failure ; "  that  "  occasionally 
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sound  was  heard,  and  sometimes  a  word,  but  it  would  not 
transmit  sentences."  That  this  was  a  very  material  error  is 
shown  by  the  testimony  of  Mr.  Benjamin,  at  page  1278  of 
'Def.  Yol.  2,  and  by  other  witnesses.  So  far  from  it  being 
conceded  that  the  test  at  New  York  was  a  failure,  it  waa 
conceded  by  complainants'  counsel,  Mr.  Storrow,  that  it  waa 
a  success.  Concerning  the  single  instrument  F,  he  said: 
"  There  were  one  hundred  and  thirty-seven  phrases  uttered 
into  it  on  the  second  day ;  seven  of  those  were  understood^ 
and  some  words  of  seven  more,  and  that  is  all.  The  third 
day  they  got  better.  They  uttered  one  hundred  and  seventy- 
five  phrases  into  the  transmitter ;  thirty-five  of  those  were 
heard."  (Oral  argument  in  the  Circuit  Court,  p.  92,  filed 
here.) 

The  Court  was  of  the  opinion  that  the  instruments  after- 
wards reproduced  and  tested  at  Philadelphia  were  "not  the 
same,"  but "  differently  constructed ; "  but  the  Bell  Company's 
expert,  Pope,  swore  that  they  differed  only  in  being  con- 
structed more  carefully,  and  with  better  workmanship  (Com- 
plainants' Reply,  p.  176). 

In  the  opinion  of  the  Court  in  this  very  case,  it  is  said  of 
Bell's  original  instrument:  "The  particular  instrument 
which  he  had,  and  which  he  used  in  his  experiments,  did 
not,  under  the  circumstances  in  which  it  was  tried,  repro- 
duce the  words  spoken  so  that  they  could  be  clearly  under- 
stood ;  but  the  proof  is  abundant,  and  of  the  most  convincing 
character,  that  other  instruments,  carefully  constructed  and 
made  exactly  in  accordance  with  the  specifications,  without 
any  additions  whatever,  have  operated  and  will  operate 
successfully." 

The  Court  said  the  instruments  were  used  in  a  different 
way  at  Philadelphia  than  at  New  York ;  that  is  to  say,  that 
at  New  York  they  rested  on  a  table,  while  at  Philadelphia 
they  were  held  in  the  hand.  But  Professor  Barker  testified 
that  he  used  them  both  ways  at  Philadelphia,  and  that  they 
worked  best  when  standing  on  the  table  as  they  did  at  New 
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York.     (Barker,  Ans.  81  and  84,  Def.  Add.  Proofs,  p.  28). 
This  evidence  is  more  fully  treated  in  the  accompanying  brief. 

VIII.   THE  CONSTRUCTION  OF  THE   INSTRUMENTS. 

The  Court  said  that  nobody  knew  the  actual  construction 
of  the  original  machines  except  Drawbaugh  himself.  But 
there  is  much  evidence  beside  that  of  Drawbaugh  as  to  their 
construction,  as  will  be  seen  by  reference  to  the  testimony 
cited  in  the  accompanying  brief,  for  example,  II.  K.  Draw- 
baugh could  reproduce  the  machines  from  memory,  (Def., 
Vol.  1,  pp.  566-7,  Ans.  129,  130.)  Steinberger  described 
one  from  memory  (Def.,  Vol.  1,  pp.  344-6);  and  so  did 
Schrader  (Def.  Sur.  Reb.,  pp.  470-1);  and  see  ten  others 
cited  in  brief. 

FINALLY. 

The  Court  says,  in  its  opinion:  "We  do  not  doubt  that 
Drawbaugh  may  have  conceived  the  idea  that  speech  could 
be  transmitted  to  a  distance  by  means  of  electricity,  and 
that  he  was  experimenting  upon  that  subject," — meaning,  as 
is  clear  from  the  context,  that  he  did  this  before  Bell's  in- 
vention. 

The  Drawbaugh  story ^  theUy  is  no  afterthoitght  growing  out 
of  BeJVs  discoveries^  but  is  based  upon  the  admitted  facts  of 
a  prior  conception  of  the  possibility  of  electric  speech-trans 
mission  and  prior  experiments  actually  made  to  accomplish 
it.  The  same  witnesses  who  satisfied  the  judgment  of  the 
Court  as  to  these  facts,  identify  the  machines  and  testify  to 
their  successful  working,  and  are  neithei*  impeached  nor 
contradicted  as  to  these  additional  facts.  At  another  point, 
referring  to  Drawbaugh,  the  Court  says :  "  He  was  a  skilled 
and  ingenious  mechanic.  *  *  *  He  was  also  somewhat 
of  an  inventor,  and  had  some  knowledge  of  electricity. 
According  to  the  testimony  he  was  an  enthusiast  on  the  sub- 
ject of  the  *  talking-machine,'  and  showed  it  freely  to  his 
neighbors  and  people  from  the  country  when  they  visited 
his  shop." 

Taking  these  admitted  facts  together,  his  prior  conception 
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of  the  possibility  of  electric  speech-transmission;  his  ex- 
periments to  accomplish  it;  and,  during  his  experiments  his 
enthusiasm  about  the  talking-machine — ^how  can  his  enthusi- 
asm be  accounted  for?  Is  it  conceivable  that  enthusiasm 
resulted  from  constant  failure?  Can  it  be  explained  on  any 
other  reasonable  theory  than  that  his  machines  were  produc- 
ing the  successful  results  about  which  the  corroborating 
witnesses  so  abundantly  testify  ?  And  why  should  he  ex- 
hibit the  invention  so  freely  to  the  surrounding  public,  if  it 
constantly  failed  to  work  when  thus  exhibited  ?  Did  he 
exhibit  it  as  a  failure  or  as  a  success?  Can  his  conduct  at 
the  time,  especially  when  taken  in  connection  with  his  con- 
temporary declarations  that  he  had  achieved  the  result,  and 
was  going  to  patent  the  invention,  and  wanted  financial  aid 
to  secure  the  patents,  be  reconciled  with  any  other  theor}' 
than  that  of  success  ?  And  is  it  not  clear  that  the  Court 
has  erred  as  to  the  evidential  force  of  the  facts  which  it  ad- 
mits to  have  been  established? 

On  account  of  the  errors  above  referred  to,  which  will  be 
made  more  apparent  by  reference  to  the  accompanying  brief, 
and  to  the  end,  therefore,  that  equity  may  be  done,  and  that 
this  Court  may,  upon  fuller  consideration  and  with  the  ad- 
vantage of  oral  argument,  revise  its  former  opinion  (if 
revision  be  right  and  proper),  your  petitioners  pray  that  the 
Court  may  be  pleased  to  take  their  suggestions  under  a  care- 
ful consideration  and  grant  a  rehearing  upon  the  points 
upon  which  said  decision  was  based,  and  grant  such  other 
relief  and  order  as  in  equity  and  good  conscience  may  be 
proper. 

New  York,  May  1, 1888. 

LYSAKDER  HILL, 
GEORGE  F.  EDMUNDS, 
DON  M.  DICKINSON, 
CHARLES  P.  CROSBY, 
HENRY  C.  ANDREWS, 
Of  Counsel  xoith  Appellants. 
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The  above-named  counsel  filed  a  brief,  discussing  at  length 
the  evidence  applicable  to  the  petition. 

On  May  14,  1888,  Mr.  Justice  Miller  delivered  the 
opinion  of  the  Court: 

"So  Justice  who  united  in  the  opinion  of  the  Court  having 
^ked  for  a  rehearing,  the  application  is  denied. 

■2.  An  art  is  a  process : 

Coming  L'.  Burden,  16  How.  256  [6  Am.  k  Kng.  69]. 
Cochrane  t\  Deencr,  94  U.  S.  780  [11  Am.  k  Eng.  288]. 
ilghman  v.  Proctor,  102  U.  S.  707  [13  Am.  &  Eng.  29]. 
New  Process  Fermentation  Co.  v,  Maus,  122  TJ.  S.  413 
[17  Am.  &  Eng.  157]. 


3.  Process — patentability  : 

O'Reilly  v.  Morse,  15  How.  62  [5  Am.  k  Eng.  483]. 
Coming  v.  Burden,  15  How.  256  [6  Am.  k  Eng.  69]. 
Mowry  v.  Whitney,  14  Wall.  434  [8  Am.  k  Eng.  506]. 
Mitchell  V.  Tilghman,  19  Wall.  287  [9  Am.  k  Eng.  174]. 
Wood  Paper  Patent,  23  Wall.  566  [10  Am.  <fe  Eng.  199]. 
Cochrane  v.  Deener,  94  IT.  S.  780  [11  Am.  &  Eng.  396]. 
Downton  u  Yaeger  Milling  Co.,  108  U.  S.  466  [14  Am.  & 

Eng.  513]. 
New  Process  Fermentation  Co.  v,  Maus,  122  TJ.  S.  413 

[17  Am.  &  Eng.  157]. 
Lawther  v.  Hamilton,  124  U.  S.  1  [17  Am.  ik  Eng.  396]. 


When  not . 

Brown  v.  Piper,  91  U.  S.  37  [10  Am.  &  Eng.  272]. 
Western  Electric  Co.  r.  Ansonia  Brass  k  C.  Co.,  114  TJ.  S. 
447  [16  Am.  &  Eng.  94]. 
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Miller  v.  Force,  116  U.  S.  22  [16  Am.  &  Eng.  193]. 
Dreyfus  v.  Searle,  124  U.  S.  60  [IT  Am.  ifc  Eng.  446]. 
Mosler  Safe,  etc.,  Co.  v.  Mosler,  Bahmann  k  Co.,    127 

U.  S.  354  [p.  660  post]. 
Brown  u  District  of  Columbia,  130  TJ.  S.  81. 


4.  Act  1790,  sec.  1 ;  Act  1793,  sec.  1 ;  Act  1800,  sec.  1 ;  Act 
1836,  sec.  6 ;    Act    1863,  sec.   1  ;    Act  1870,  sec.  24 ; 

R«  S.,  sec.  4886. 


6.  Patentability  of  a  principle  : 

Le  Roy  v.  Tatliam,  14  How.  156  [5  Am.  k  Eng.  313]. 
O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  483]. 
Le  Roy  v.  Tatham,  22  How.  132  [7  Am.  &  Eng.  29]. 
Burr  u.  Duryee,  1  Wall.  531  [7  Am.  &  Eng.  224]. 
Mitchell  V.  Tilghman,  19  Wall.  287  [9  Am.  &  Eng.  174]. 
Pencil  Co.  v.  Howard,  20  Wall.  498  [9  Am.  &  Eng.  390]. 
Fuller  V.  Yentzer,  94  U.  S.  288  [11  Am.  &  Eng.  138]: 
Tilghman  v.  Proctor,  102  U.  S.  707  [13  Am.  &  Eng.  29]. 


6.  Reduction  to  practice  necessary  to  patentability  : 

Seymour  v.  Osborne,  11  Wall.  516  [8  Am.  &  Eng.  290]. 
And  see  Miller  v.  Force,  116  U.  S.  22  [16  Am.  &  Eng.  193.] 


9.  ^^  Substantially  as  set  forth,"  effect  on  construction  of  claim  : 
Winans  v.  Denmead,  15  How.  330  [6  Am.  &  Eng.  107]. 
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Seymour  v.  McCormick,  19  How,  96  [6  Am.  &  Eng.  282], 
Seymour  v.  Osbome,  11  Wall.  516  [8  Am.  &  Eng.  290]. 
Klein  v.  Russell,  19  Wall.  433  [9  Am.  &  Eng.  244]. 
Garratt  u.  Seibert,  Bk.  21,L.ed.  956  [9  Am.  &  Eng.  161]. 
Hailes  v.  Van  Wormer,  20  Wall.  353  [9  Am.  &  Eng.  340], 
Corn  Planter  Patent,  23  Wall.  181  [10  Am.  &  Eng.  1], 
Railway  Co.  v.  National  Oar  Brake  Co.,  110  TJ.  S.  229 

[15  Am.  &  Eng.  124]. 
Brown  v.  Davis,  116  U.  S.  237  [16  Am.  &  Eng.  212]. 
Matthews  u.  Iron  Clad  Mfg.  Co.,  124  U.  S.  347  [17  Am.  & 

Eng.  455]. 
Weir  V.  Morden,  125  U.  S.  98  [IT  Am.  &  Eng.  530]. 
Sargent  v.  Burgess,  129  C  S.  19. 


11.  Novelty: 

Particular  mechanical  patent  held,  not  anticipated  by  a 

prior  patented  device,  capable  of  the  same  application 

but  not  made  with  such  intent. 
Clough  V.   Gilbert  &  Barker  Mfg.  Co.,   106  V.  S.  ITS 

[U  Am.  k  Eng.  237], 
See  also  Tilghman  v.  Proctor,  102  U.  S.  707  [13  Am.  fc 

Eng.  29] 


19.  Act   1836,   sec.   8;    Act   1839, 
R.  S.t  sec.  4S87. 


Term,    Effect  of  prior  foreign  patent : 

O'Reily  v.  Morse,  15  How,  62  [5  Am.  &  Eng.  483]. 
Smith  V.  Ely,  15  How.  137  [6  Am.  &  Eng.  1]. 
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Siemens  v  Sellers,  123  U.  S.  276  [17  Am.  &  Eng.  284]. 
Bate  Refrigerating  Co.  v.  Hammond,  129  U.  S.  151. 


Patents  in  suit  t 

No.  174,465.    A.G.Bell.    March 7, 1876.    Improvements 

in  Telegraphy. 
No.  186,787.     A.  G.  Bell.     January  30,  1877.     Improve- 

ments  in  Telegraphy. 

Other  Suits  on  Same  Patents: 

• 
American  Bell  Telephone  Co.  v.  Spencer,  1881.     8  Fed.  Kep. 

509  ;  20  O.  G.  299. 
American  Bell  Telephone  Co.  v.  Dolbear,  1883.     15  Fed.  Rep. 

448  ;  23  0.  G.  535. 
American  Bell  Telephone  Co.  v.  Dolbear,  1883.     17  Fed.  Rep. 

604. 
American  Bell  Telephone  Co.  v.  People's  Telephone  Co.,  1884. 

22  Fed.  Rep.  309 ;  22  Blatch.  531 ;  29  O.  G.  1029. 
American  Bell  Telephone  Co.  v.  People's  Telephone  Co.,  1885. 

25  Fed.  Rep.  725  ;  34  0.  G.  561. 
American  Bell  Telephone  Co.  v.  Ghegan,  1882.     23  O.  G.  537. 
American  Bell  Telephone  Cd.  v.  National  Improved  Telephone 

Co.,  1886.     27  Fed.  Rep.  663. 
United  States  u  American  Bell  Telephone  Co.,  1886.     29  Fed. 

Rep.  17;  38  0.  G.  1237. 
United  States  v,  American  Bell  Telephone  Co.,  1887.     30  Fed. 

Rep.  523. 
American  Bell  Telephone  Co.  v.  Globe  Telephone  Co.,  1887.     31 

Fed.  Rep.  729;  24  Blatch.  522. 
United  States  v.  American  Bell  Telephone  Co.,  1887.     32  Fed. 

Rep.  591;  41  0.  G.  123. 
American  Bell  Telephone  Co.  v.  American  Cushman  Telephone 

Co.,  1888.     35  Fed.  Rep.  734. 
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American  Bell  Telephone  Co.  v.  Cushman  Telegraph  and  Service^ 

Co.,  1888.     86  Fed.  Rep.  488. 
United  States  v.  American  Bell  Telephone  Co.,  1888.     128  TJ.  S. 

315 ;  Bk.  32  L.  ed.  450. 


Clteat 

In  Supreme  Court  in  :  . 

United  States  v.  American  Bell  Telephone  Co.,  1888.     128  U.  S. 
315  ;  Bk.  32  L.  ed.  450. 


In  Circuit  Courts  in  : 


American  Bell  Telephone  Co.  v,  American  Cushman  Telephone 

Co.,  July,  1888.     35  Fed.  Rep.  734. 
American  Bell  Telephone  Co.  v,  Cushman  Telegraph  and  Service 

Co.,  October,  1888.     36  Fed.  Rep.  488. 
American  Bell  Telephone  Co.  v,  Wallace  Electric  Telegraph  Co., 

February,  1889.     37  Fed.  Rep.  612. 
Electrical  Accumulator  Co.  v.  Julien  Electric  Co.,  March,  1889. 

38  Fed.  Rep.  117. 
Grant  v.  Walter,  May,  1889.     38  Fed.  Rep.  594  ;  47  O.  G.  1220. 


5S0  TELEPHONE  CASES.  [Sup.  Ct. 

Notes  and  citations. 

In  DBcisroNs  of  Commissioner  of  Patents  in  : 

MeDonough  v.  Gray  v.  Bell  v.  Edison,  February,  1889.     46  O.  G. 
1245. 


In  Text  Books  : 
Robinson  on  Patents,  1890.     §§  380,497. 
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TAMES  FORNCROOK,  APPELLANT,  v.  AMOS  I.  ROOT. 

197  17.  S.  176-lSl.    Oct.  Term,  1S97. 

[Bk.  32,  L.  ed.  97  ;  43  O.  G.  984.] 

Affirming  Ibidy  21  Fed.  Rep.  328. 

Argued  April  13, 1888.     Decided  April  23,  1888. 

Particular  patent  construed.     Mechanical  equivalent, 

1.  Letters  patent.  No.  243, 6T 4,  granted  to  James  Forncrook, 
June  28,  1881,  for  an  improvement  in  Sectional  Honey- 
Frames,  adjudged  to  be  invalid  for  lack  of  patentable  nov- 
elty. The  claim :  '^  As  a  new  article  of  manufacture,  a  blank 
for  honey  frames  formed  of  a  single  piece  of  wood,  having 
transverse  angular  grooves  c,  longitudinal  groove  cZ,  and 
recesses  5,  all  arranged  in  the  manner  shown  and  described,'' 
construed  to  make  the  longitudinal  groove  d  a  necessary 
element  in  the  structure ;  and  heldj  that  the  employment 
instead  of  pieces  of 'wax,  was  not  a  mechanical  equivalent 
(p.  540.) 

[Citations  in  the  opinion  of  the  court :] 

Fay  V.  Cordesman,  109  U.  S.  408  [15  Am.  &  Eng.  i],     p.  546. 

Yale  Lock  Manufacturing  Co.  v.  Sargent,  117  U.  S.  373  [16  Am.  & 

Eng.  264].     p.  546. 
Dryfoos  v,  Wiese,  124  U.  S.  32  p.  546. 
Gage  V,  Herring,  107  U.  S.  640  [14  Am.  &  Eng.  454]-     P-  547- 

Appeal  from  a  decree  of  the  Circuit  Court  of  the  United 
States  for  the  Northern  District  of  Ohio,  dismissing  a  suit 
brought  by  the  appellant  for  the  infringement  of  letters 
patent. 

Opinion  below,  21  Fed.  Rep.  328. 

The  facts  are  fully  stated  in  the  opinion. 

Mr.  Willi  AM. P.  Wells  for  appellant: 
Novelty  is  not  negatived   by  any  printed   publication, 
unless  the  information  contained  therein  is  full  enough,  and 


538  FORNCROOK  v.  ROOT.  [Sup.  Ct 

Argument  of  counsel. 

precise  enougL,  to  enable  any  person  skilled  in  the  art  tO' 
which  it  relates  to'  make  the  thing  covered  by  the  patent 
sought  to  be  anticipated. 

Seymour  v.  Osborne,  11  Wall.  516  [8  Am.  &  Eng.  290] ; 
Downton  v.  Yeager  Milling  Co.  108  U.  S.  466  [14  Am.  & 
Eng.  613]. 

As  to  what  constitutes  invention  is  a  question  of  fact  in 
every  case. 

Poppenhusen  i\  Falke,  5  Blatch.  49. 

Want  of  invention  cannot  be  predicated  of  a  device  oir 
process  which  first  reached  the  particular  result. 

Webster  Loom  Co.  v.  Higgins,  105  U.  S.  591  [14  Am.  & 
Eng.  70]. 

The  question  of  sufficiency  of  invention  is  whether  the 
alleged  patentable  subject  possesses  the  statute  requisites  of 
novelty  and  utility. 

McCormick  v.  Seymour,  2  Blatch.  240,  243;  Atlantic 
Works  V.  Brady,  107  U.  S.  192  [14  Am.  &  Eng.  380] ;  Phil- 
lips  V.  Detroit,  111  U.  S.  604  [15  Am.  &  Eng.  269] ;  Smith  v. 
Goodyear  Dental  Vulcanite  Co.. 93  U.  S.  495  [11  Am.  & 
Eng.  1]. 

A  suggestion  made  to  a  patentee  will  not  render  his  patent 
invalid,  unless  it  enables  him  to  construct  the  thing  patented 
without  the  exercise  of  inventive  thought  on  his  part. 

Alden  v.  Dewey,  1  Story,  33C ;  Pitts  v.  Hall,  2  Blatch. 
234 ;  AgawamCo.  v.  Jordan,  7  Wall.  602  [8  Am.  &  Eng.  24] ; 
Union  Paper  Collar  Co.  v..  Van  Deusen,  23  Wall.  562  [10  Am. 
&  Eng.  156]. 

The  grant  of  letters  patent  is  prima  facie  evidence  that  the 
patentee  is  the  first  inventor. 

Smith  r.  Goodyear  Dental  Vulcanite  Co.,  93  U.  S.  486  [11 
Am.  &  Eng.  1] ;  Lehnbeuter  v.  Holthaus,  105  U.  S.  94, 

The  burden  of  proof  to  make  good  this  defence  is  upon 
the  party  setting  it  up. 

Coffin  V.  Ogden,  18  Wall.  120  [9  Am.  &  Eng.  126] ;  Can- 
trell  V.  Wallick,  117  F.  R.  695  [16  Am.  &  Eng.  822J. 


Oct.,  1887.]  FOENCROOZ  v.  BOOT.  689 

Argument  of  connseL 

In  order  to  defeat  appellant's  patent,  public  use,  for  more 
than  two  years  before  application,  of  defendant's  own  inven- 
tion, by  persons  named,  must  be  alleged  and  proved. 

Consolidated  Fruit  Jar  Co.  t7.  Wright,  94  IT.  S.  92  [11  Anu  & 
Eng.  46] ;  Egbert  v.  Lippmann,  104  U.  S.  833  [13  Am.  &  Eng. 
273] ;  Hall  v.  Macneale,  107  U.  S.  90  [14  Am.  &  Eng.  291]. 

Actual  abandonment  is  the  result  of  intention.  Such 
intention  must  be  proved.    It  is  not  shown  by  a  mere  sale. 

Pitts  V.  Hall,  2  Blatch.  238 ;  McCormick  v.  Seymour,  Id. 
256  ;  Russell  &  E.  Mfg.  Co.  v.  Mallory,  10  Blatch.  141, 151. 

No  substitution  of  an  equivalent  for  any  element  or  ingre- 
dient of  a  combination,  covered  by  any  claim  of  a  patent  can 
avert  a  charge  of  infringement  of  that  claim. 

Gill  V.  Wells,  22  Wall.  1  [9  Am.  &  Eng.  471] ;  Imhaeuser 
V.  Buerk,  101  U.  S.  656  [12  Am.  &  Eng.  443]. 

Two  inventions  are  substantially  alike  when  they  perform 
substantially  the  same  thing  in  substantially  the  same  way.. 

Union  Paper  Bag  Machine  Co.  v.  Murphy,  97  IT.  S.  120* 
[11  Am.  &  Eng.  494] ;  Cantrell  v.  Wallick,  supra. 

By  the  manufacture  and  sale  of  parts  of  a  patented  inven- 
tion, where  it  is  intended  that  the  purchaser  shall  supply 
the  omitted  parts,  there  is  an  infringement. 

Richardson  v.  Koyes,  2  Ban.  &  Ard.  398 ;  Wallace  v. 
Holmes,  5  Fish.  Pat.  Cas.  37. 

There  are  two  classes  of  combinations  recognized  by  the 
patent  laws,  which  are  properly  the  subject  of  a  patent. 

Lee  V.  Blandy,  2  Fish.  Pat.  Cas.  93. 

A  combination  patent  is  one  in  which  all  the  elements 
enter  into  it  so  as  to  qualify  every  other. 

Hailes  v.  Van  Wormer,  20  Wall.  368  [9  Am.  &  Eng.  340] 
Pickering  v.  McCuUough,  104  U.  S.  310  [13  Am.  &  Eng.  238] 
Reckendorfer  v.  Faber,  92  U.  S.  357  [10  Am.  &  Eng.  373] 
Webster  Loom  Co.  v.  Higgins,  105  IT.  S.  591  [14  Am.  & 
Eng.  70] ;  Gage  v.  Herring,  107  U.  S.  640  [14  Am.  &  Eng.  454]. 

Messrs.  M.  D.  Leggett  and  Joseph  A.  Osborne,  for  ap- 
pellee : 

2A 
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!Non6  of  the  features  found  in  appellant's  device  perform 
any  different  functions  from  what  they  did  in  earlier  honey 
frames,  and  none  of  them  perform  any  joint  function. 

It  is  a  mere  aggregation  of  devices,  and  cannot  he  consid- 
ered an  invention. 

Curt  Pat.  §  111  c;  Walker,  Pat.  §  32;  Hailes  r.  Van 
Wormer,  20  Wall.  853.  [9  Am.  &  Eng.  340];  Eeckendorfer 
V.  Faber,  92  U.  S.  347  [10  Am.  &  Eng.  373];  Pickering  ». 
McCullough,  104  U.  S.  310  [13  Am.  &  Eng.  238]. 

The  most  liberal  construction  the  Court  can  give  the 
patent  is  that  it  is  for  a  combination. 

Curt  Pat.  §  249 ;  Neilson  v.  Harford,!  Web.  Pat.  Cas.  817. 

The  patentee,  by  the  restricted  form  of  his  claim,  made 
the  groove  a  material  part  of  his  device,  and  the  Court  can- 
not declare  that  it  is  immaterial. 

U.  S.  Rev.  Stat.  §  4888;  Union  Water^Meter  Co.  v. 
Desper,  101  U.  S.  332  [12  Am.  &  Eng.  380];  Gag«  v.  Her- 
ring, 107  U.  S.  640  [14  Am.  &  Eng.  454]. 

Mr.  Justice  Blatchford  delivered  the  opinion  of  the  Court: 

This  is  a  suit  in  equity,  brought  in  the  Circuit  Court  of 
the  United  States  for  the  Northern  District  of  Ohio,  by  James 
Forncrook  against  Amos  I.  Root,  for  the  infringement  of 
letters  patent  of  the  United  States,  No.  243,674,  granted  to 
the  plaintiff,  June  28, 1881,  for  an  "  improvement  in  sectional 
honey  frames,'*  on  an  application  filed  May  13, 1879. 

The  specification,  claim,  and  drawings  of  the  patent  are 
as  follows : 

"  Be  it  known  that  I,  James  Forncrook,  of  Watertown, 
in  the  County  of  Jefferson  and  State  of  Wisconsin,  have  in- 
vented certain  new  and  useful  improvements  in  sectional 
honey  frames,  and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  of  the  invention,  such  as 
will  enable  others  skilled  in  the  art  to  which  it  appertains 
to  make  and  use  the  same,  reference  being  had  to  the  ac- 
companying drawings,  and  to  letters  of  reference  marked 


J.  FOENCEOOK. 
SeotioQ&l  Honey  Framfl. 


Patented  June  28,  1681 
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thereon,  which  form  a  part  of  this  specification.  This  in- 
vention relates  to  an  improvement  in  sectional  honey  frames, 
the  object  being  to  so  construct  them  that  they  shall  be 
stronger  and  in  a  more  portable  form  than  the  frames  now 
used  for  such  purposes;  and  the  invention  consists  essentially 
in  forming  the  frames  from  a  single  blank  or  piece  of  ma- 
terial having  all  the  necessiary  grooves  and  recesses  required 
to  form  a  complete  frame  cut  in  it,  the  ends  of  the  blank 
being  notched  or  dentated,  and  angular  grooves  cut  across  it 
at  those  points  which  arc  to  form  the  comers.  These  blanks, 
after  being  thus  prepared,  may  be  packed  solidly  in  boxes, 
or  otherwise,  for  transportation,  and,  when  required  for  use, 
are  bent  into  the  s  ^uare  forms,  and  their  ends  united  at  one 
of  the  corners,  by  means  of  the  interlocking  notches  or 
teeth,  thus  forming  a  complete  frame  ready  for  use.  In  the 
drawings.  Fig.  1,  is  a  plan  of  one  of  the  blanks,  showing  the 
various  recesses  and  grooves  with  which  it  is  supplied.  Fig. 
2  is  an  edge  view  of  the  blank,  and  shows  the  form  and 
depth  of  the  angular  grooves  which  form  the  comers  of  the 
frame.  Fig.  3  shows  the  blank  bent  into  a  square  form, 
with  the  ends  united,  making  a  complete  frame  ready  for 
use.  Fig.  4  shows  a  modification  of  the  groove,  or  miter,  c, 
Fig.  2.  The  blanks  for  these  frames  are  preferably  formed 
from  some  light,  tasteless,  and  comparatively  tough  wood, 
which  will  bend  at  the  comers  without  steaming  or  boiling, 
such  as  basswood  or  whitewood,  the  material  being  produced 
by  cutting  it  from  the  log  in  the  form  of  a  thick  veneer,  or 
by  sawing  into  thin  stufi*  and  then  planing  both  surfaces. 
The  blanks  A  are  then  cut  from  this  "material,  of  the  proper 
width  and  length,  the  ends  dentated,  as  shown  at  a  a,  by 
means  of  a  series  of  circular  saws  placed  close  together  upon 
.an  arbor  or  other  suitable  tool,  so  that  they  will  interlock 
when  brought  together.  The  recesses  b  b  are  then  formed  in 
its  edges,  at  such  points  in  its  length  as  will  bring  them  at 
the  top  and  bottom  of  the  frames  when  set  up  in  the  hive. 
These  recesses  form  openings  which  allow  space  for  the  pas- 
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sage  of  the  bees  between  the  frame,  and  for  the  ventilation 
of  this  part  of  the  hive.  Three  triangular  grooves,  c  c  c^ 
are  then  cut  across  the  blank  at  such  points  in  its  length  as 
will  divide  it  into  four  nearly  equal  parts,  each  of  which 
forms  one  side  of  the  frame  after  the  blank  is  bent  into  a 
quadrangular  shape.  These  triangular  grooves  are  cut 
nearly  through  the  blank,  sufficient  wood  only  being  left  to 
hold  the  parts  firmly  together.  As  the  sides  of  the  grooves 
c  are  inclined  toward  each  other  at  a  right  angle,  it  follows 
that,  when  the  blank  is  bent  into  the  form  of  a  frame,  these 
grooves  make  perfectly  fitting  interjoints  at  three  of  its  cor- 
ners, the  fourth  corner  being  that  at  which  the  ends  of  the 
blank  are  united  to  each  other  by  means  of  the  interlocking 
teeth  formed  thereon.  In  one  of  these  spaces,  between  two 
of  the  grooves  e,  and  preferably  that  which  will  form  the 
top  of  tlie  frame  when  placed  in  the  hive,  is  formed  a  longi- 
tudinal groove,  d,  for  the  guide-strip,  which  makes  a  secure 
point  of  attachment  for  the  comb,  when  the  bees  begin  to 
build  in  the  frames  set  side  by  side  in  the  hive,  with  the 
parts  of  the  frame  containing  the  recesses  b  b  at  top.  These 
frames  meet  a  want  long  felt  by  bee-keepers,  as  those  in  com- 
mon use  are  either  dovetailed  or  nailed  together  at  the  cor- 
ners, and,  if  set  up  at  the  manufactory,  form  a  large  bulk 
for  transportation,  and  are  very  liable  to  breakage  in  hand- 
ling; but,  if  sold  to  the  user  in  pieces,  to  be  put  together  by 
him,  the  numerous  joints  to  be  made  cause  loss  of  time  and 
produce  a  very  fragile  article  when  finished,  which  loses  its 
rectangular  shape  with  the  slightest  rough  usage,  as  the 
joints  at  the  corners  lack  the  necessary  strength  and  rigidity 
to  hold  them  in  shape.  My  frame  will  be  found  to  possess 
none  of  the  above-named  defects,  as  it  is  intended  for  trans- 
portation in  solid  packages  before  being  set  up ;  and,  when 
set  up,  possesses  great  strength  and  rigidity,  preserving  its 
form  without  difficulty  during  all  the  rough  handling  to 
which  such  frames  are  frequently  subjected.  Having  thus 
described  my  invention,  I  claim  as  new,  and  desire  to  secure 
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by  letters  patent,  the  following:  As  a  new  article  of  manu- 
facture, a  blank  for  honey  frames  formed  of  a  single  piece  of 
wood,  having  transverse  angular  grooves  c,  longitudinal 
groove  dj  and  recesses  6,  all  arranged  in  the  manner  shown 
and  described." 

The  answer  sets  up  as  defences  non-infringement  and  want 
of  novelty.  After  issue  joined,  proofs  were  taken  on  both 
sides,  and  the  Circuit  Court,  on  a  hearing,  dismissed  the  bill* 
Its  decision  is  reported  in  21  Fed.  £ep.  328. 

The  plaintiff  does  not  carry  his  invention  further  back 
than  the  summer  or  late  spring  of  1877.  The  answer  sets 
up  that  the  same  invention  as  that  patented  was  known  to 
Alexander  Fiddes,  who  resides  at  Centralia,  in  the  State  of 
Illinois,  as  early  as  May  or  June,  1873. 

The  Circuit  Court,  in  its  decision,  said  that  if  the  patentee 
was  entitled  to  claim  the  blank  for  honey  frames  as  a  new 
and  useful  device,  it  was  because  it  is  a  constituent  of  the 
frame  or  section  into  which  it  is  formed  by  bending,  no 
matter  who  bends  it,  whether  the  maker  or  purchaser  for 
use ;  and  that,  if  the  state  of  the  art  at  the  date  of  the  alleged 
invention  was  such  that  the  patentee  could  not  claim  as  his 
invention  the  honey  frame  or  section  when  formed  by  bending 
and  uniting  the  ends  of  such  a  frame,  he,  for  the  same  reason, 
could  not  claim  as  his  invention  such  a  blank  for  the  purpose 
of  forming  it  into  a  frame  or  a  section.  The  opinion  then 
proceeded :  "  The  question,  therefore,  is  whether,  upon  the 
evidence,  at  the  date  of  the  alleged  invention,  the  manufac- 
ture of  honey  frames  or  sections,  by  bending  and  uniting 
the  ends  of  a  blank  consisting  of  a  single  piece,  substantially 
as  described  in  this  patent,  was  a  patentable  novelty.  Upon 
a  careful  comparison  and  consideration  of  all  the  evidence 
this  question  must  be  answered  in  the  negative.  Alexander 
Fiddes  testifies  to  making  and  using  honey  sections  formed 
from  a  single  piece,  grooved,  bent,  and  united  at  the  ends,  as 
early  as  1872  and  1873,  some  of  which  he  sold  to  others  for 
use ;  and  if  those  now  made  by  the  complainant  under  his 
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patent  are  superior  in  any  respect  to  the  first  specimens  of 
the  manufacture,  it  is  merely  in  point  of  finish  and  work- 
manship. There  is  no  diflference  whatever  in  principle,  and 
the  early  examples  were  complete  and  practical  frames^ 
actually  used  and  perfectly  serving  the  purpose,  so  that  they 
cannot  be  considered  as  rude  and  imperfect  experiments  sub- 
sequently developed  into  a  successful  manu&cture."  We 
concur  in  these  views  of  the  Circuit  Court. 

In  addition  to  this,  the  claim  of  the  patent  is  as  follows : 
"  As  a  new  article  of  manufacture,  a  blank  for  honey  frames, 
formed  of  a  single  piece  of  wood,  having  transverse  angular 
grooves  c,  longitudinal  groove  rf,  and  recesses  6,  all  arranged 
in  the  manner  shown  and  described."  The  description  in 
the  specification  states  that  "  the  invention  consists,  essen- 
tially, in  forming  the  frame  from  a  single  blank,  or  piece  of 
material  having  all  the  necessary  grooves  and  recesses  required 
to  form  a  complete  frame  cut  in  it."  It  also  says  that,  "  in 
the  drawings  Fig.  1  is  a  plan  of  one  of  the  blanks,  showings 
the  various  recesses  and  grooves  with  which  it  is  supplied." 
One  of  these  grooves  is  the  longitudinal  groove  d.  The* 
description  further  says :  "  In  one  of  these  spaces,  between 
two  of  the  grooves  c,  is  formed  a  longitudinal  groove,  rf,  for 
the  guide  strip,  \Vhich  makes  a  secure  point  of  attachment 
for  the  comb  when  the  bees  begin  to  build  in  the  frames,  set 
side  by  side  in  the  hive,  with  the  parts  of  the  frame  con- 
taining the  recesses  i  6  at  the  top."  Thus  the  longitudinal 
groove  d  is  made  by  the  patentee  a  necessary  element  in  the 
structure.  The  defendant's  structure  has  no  lono:itudinal 
groove,  and  no  substitute  or  equivalent  for  it.  Fay  v,  Cordes- 
man,  109  U.  S.  408  [15  Am.  &  Eng.  1] ;  Yale  Lock  Mfg.  Co. 
V.  Sargent,  117  TJ.  S.  373  [16  Am.  &  Eng.  264] ;  Dryfoos  v.- 
Wiese,  124  U.  S.  82  [17  Am.  &  Eng.  425.] 

It  is  urged  by  the  plaintiff  that  it  is  shown  that  the 
defendant's  section  is  to  be  used  with  the  comb  foundation 
or  attachment  made  by  the  putting,  by  the  user,  of  pieces  of 
wax  on  the  cection.     But  this  is  not  a  mechanical  equivalent 
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in  the  blank  for  the  longitudinal  groove,  any  more  than,  in 
Gage  i\  Herring,  107  U.  S.  640  [14  Am.  &  Eng.  454],  the 
person  who  shoveled  or  swept  up,  by  manual  labor,  the  meal 
deposited  upon  the  floor  of  the  dust-room,  was  a  mechanical 
equivalent,  in  the  sense  of  the  patent  law,  for  the  automatic 
conveyor-shaft  in  the  dust-room. 

77ie  decree  of  the  Circuit  Court  is  affirmed. 
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Particular  reissued  patent  construed  and  is  void  for  unwarranU 

able  enlargement. 

Belssaed  letters  patent.  No.  8759|  granted  June  17,  18T9|  to 
Lacy  and  Comelli  for  Bushes  for  Bungs,  adjudged  invalidi  as 
for  an  invention  different  from  that  of  the  original  patent. 
The  original  patent,  No.  118,617,  August  29,  1871,  and  the 
first  reissue.  No.  5027,  August  6, 1872,  having  been  distinctly 
limited  to  a  bushing  having  a  notch,  the  second  reissue,  ob- 
tained nearly  seven  years  afterward,  for  a  bushing  without  any 
such  notch,  is  an  unwarrantable  enlargement,    (p.  557.) 

(Citations  in  the  opinion  of  the  Court :] 

Schnmacher  v,  Cornell,  96  U.  S.  549,555  [11  Ani.&Eng.  443].  p.  556. 
Yale  Lock  Mfg.  Co.  v,  James,  125  U.  S.  447,  464  [17  Am.  &  Kng. 

603] -(p.  557). 

Appeal  from  a  decree  of  the  Circuit  Court  of  the  United 
States  for  the  Eastern  District  of  Michigan,  dismissing  a  bill 
for  the  infringement  of  a  second  reissue  of  letters  patent. 

The  facts  are  stated  in  the  opinion. 

Messrs,  J.  W.  Merriam  and  John  H.  Whipple,  for  appel- 
lant: 

A  plea  in  bar  to  the  whole  bill  must  reduce  the  issue  to  a 
single  point. 

Beams,  Eq,  10;  1  Dan.  Ch.  603,  note  4;  Rhode  Island  v. 
Massachusetts,  14  Pet.  261 ;  Giant  Powder  Co.  v.  Safety 
Nitro  Powder  Co.,  19  Fed.  Rep.  518. 

All  other  defencse,  except  the  one  made  by  the  plea,  are 
•cut  off. 
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Walker,  Patents,  §  605;  Pitts  v.  Hall,  2  Blatch.  229; 
Blaudy  v.  Griffith,  3  Fish.  Pat,  Cas.  616, 

The  bill,  so  far  as  it  is  not  contradicted  by  the  plea,  is  adr 
mitted  to  be  true. 

Beams,  Eq.  48 ;  Story,  Eq.  PL  §  694, 

The  identity  of  the  invention  set  forth  in  the  original  andl 
reissued  patents  is  a  matter  of  legal  construction,  on  a  com* 
parison  of  the  two  instruments. 

Seymour  v.  Osborne,  11  "Wall.  516  [8  Am.  &  Eng.  290] ;. 
Stevens  v,  Pritchard,  10  Off.  Gaz.  505 ;  Kerosene  Lamp 
Heater  Co.  v.  Litt^ll,  13  Off.  Gaz.  1009 ;  Tucker  v.  Tucker 
Mfg.  Co.,  4  Cliff.  897 ;  Albright  v.  Celluloid  Harness  Trim- 
ming Co.,  12  Off.  Gaz.  228. 

A  comparison  of  the  two  patents,  for  the  purpose  of  de- 
termining the  question  of  identity  of  invention,  requires  an 
interpretation  of  the  original  patent  in  the  light  of  the  state- 
of  the  art. 

Eachus  V.  Broomall,  115  TJ.  S.  429  [16  Am.  &  Eng.  176]  ;. 
Vance  v.  Campbell,  1  Black,  427  [7  Am.  A  Eng.  117] ;  Gar- 
neau  v.  Dozier,  102  U.  S.  230  [12  Am.  &  Eng.  545]. 

The  notch  in  the  flange  was  not  an  essential  feature  of  the- 
bush  invention,  but  could  be  left  out,  and  the  essential  char- 
acteristics of  the  invention  remain  unaltered. 

Carver  v.  Braintree  Mfg.  Co.,  2  Story,  439 ;  Gong  Bell 
Mfg.  Co.  V.  Clark,  13  Off.  Gaz.  275 ;  Chicago  Fruit  House- 
Co.  V.  Busch,  2  Bi9s.  472 ;  Morey  v.  Lockwood,  8  Wall.  230 
[8  Am.  &  Eng.  78] ;  Dorsey  Harvester  Rake  Co.  v.  Marshy 
6  Fish.  Pat.  Cas.  398. 

Under  the  circumstances  shown  in  this  case,  there  was  no- 
unjustifiable  delay  in  applying  for  reissue  8759. 

O'Reilly  v.  Morse,  15  How.  62  [5  Am.  &  Eng.  483] ;  Gage- 
V.  Herring,  107  U.  S.  640  [14  Am.  &  Eng.  454] ;  Seymour  v. 
McCormick,  19  How.  106  [6  Am.  &  Eng.  282] ;  Giant  Pow- 
der  Co.  v.  Safety  Nitro  Powder  Co.  19  Fed.  Rep.  512]. 

The  patentee  had  a  right  to  broaden  the  claim  of  the- 
original  in  the  reissue,  to  make  it  cover  the  actual  invention*. 
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188  [12  Am.  &  Eng.  201]  ;  Swain  Turbine  &  Mfg.  Co.  v.  Ladd, 
102  U.  S.  412  [13  Am.  &  Eng.  1] ;  Johnson  v.  Flushing  & 
K.  S.  R.  R.  Co.  105  U.  S.  539  [14  Am.  &  Eng.  19] ;  Coon  v. 
Wilson,  113  U.  S.  277  [15  Am.  &  Eng.  504]. 

There  is  no  valid  excuse  for  the  long  delay,  and  this  delay 
is  fatal. 

Miller  v.  Bridgeport  Brass  Co.  104  TJ.  S.  350  [18  Am.  & 
Eng.  303]  ;  Mahn  v.  Han^^ood,  112  U.  S.  354  [15  Am.  &  Eng. 
822]  ;  Swain  Turbine  &  Mfg.  Co.  i?.  Ladd,  supra. 

Mr.  Justice  Gray  delivered  the  opinion  of  the  Court : 
•  This  was  a  bill  in  equity  for  the  infringement  of  a  second 
reissue  of  letters  patent.   When  the  facts  are  understood,  the 
case  is  clear. 

The  original  patent,  issued  August  29, 1871,  No.  118,617, 
was  for  an  "  improvement  in  metallic  bushings  for  the  bungs 
of  casks,  etc.,  and  in  wrenches  for  operating  the  same ; "  and 
described  the  bushing  thus:  "A  tapering  thimble  or  ring  of 
metal,  provided  with  a  flange,  6,  at  its  larger  end,  and  having 
a  screw  thread,  c,  on  its  outer  surface,  which  screw  thread  is 
cast  on  the  bushing  in  the  mould,  and  is  capable  of  immedi- 
ate use  without  other  finishing.  The  flange,  ft,  is  rounded 
off  at  its  edge,  and  is  provided  at  some  point  in  its  extent 
with  a  V-shaped  notch,  rf,  extending  into  the  screw  thread.** 

It  then  described  the  wrench  and  its  mode  of  operation  as 
follows :  "  E  represents  the  wrench  bar,  consisting  of  the 
slotted  plate  e  and  the  shank/.  The  metal  of  the  shank,  at 
its  junction  with  the  plate,  forms  a  downward  V-shaped 
projection,  Z,  whose  point  extends  forward  toward  the  centre 
of  the  plate  e.  F  represents  a  tapering  core  of  metal,  adapted 
to  fit  the  bung  bushing,  a,  and  secured  to  the  plate  e  by 
means  of  the  bolt  h  and  its  nut.  This  core  is  made  separable 
from  the  wrench  bar,  in  order  that,  by  providing  a  number 
of  cores  of  different  sizes,  the  same  wrench  may  be  used  for 
bushing  of  different  diameters.  Provision  is  also  made  by 
the  slot  k  for  moving  the  bolt  toward  the  angular  projection 

197  V.  8.  S61-S«S. 


JOHN  LACEY  &  GEORGE  B.  CORNELL. 
Bush  and  Wrench  for  Barrels. 

No.  118,617.  PlUated  Ail{.  29,  1671. 


B 


« 


rft'/ness«a. 


Oct,  1889.]        COENELL   v.  WEIDNER.  555 

opinion  of  the  Conrt. 

2,  which  becomes  necessary  when  a  smaller  core  is  substituted 
for  a  larger  one. 

"The  wrench  is  applied  by  inserting  the  core  into  the 
opening  through  the  bushing,  and  turning  it  until  the  pro- 
jection I  falls  into  the  notch  d.  By  means  of  the  core  the 
bushing  is  kept  steady,  and  is  readily  prevented  from  assum- 
ing an  oblique  position  in  the  bung  opening;  at  the  same 
time  the  operator  is  enabled  to  get  a  better  hold  on  the  bush- 
ing than  by  means  of  the  wrenches  in  common  use,  which 
are  apt  to  slip  from  their  seats  when  used  on  such  difficult 
work  as  turning  a  rough-cast  screw  into  place." 

The  single  claim  was  in  these  words :  "  What  we  claim  as 
our  invention,  and  desire  to  secure  by  letters  patent  is : 

"The  combination,  with  the  notched  bung  bushing,  a,  of 
the  wrench,  consisting  of  the  bar  E,  having  the  slotted  plate 
e  and  angular  projection  ^,  and  the  removable  core  F,  sub- 
stantially as  specified.'' 

It  thus  appears  that  the  original  patent  described  a  bushing 
with  a  V-shaped  notch  in  the  flange,  and  a  wrench  made 
with  an  angular  projection  to  fit  that  notch,  and  applied  by 
turning  the  wrench  until  the  projection  fell  into  the  notch ; 
and  that  all  that  the  patentee  claimed  as  his  invention  was 
the  combination  of  the  notched  bushing  'with  the  wrench 
having  a  projection  to  fit  it. 

On  August  6, 1872,  the  patent  was  reissued  in  two  divi- 
sions, No.  5026  (not  in  this  record)  being  for  the  wrench, 
and  No.  5027  being  for  the  bushing,  describing  it  as  "  an 
angular  ring  of  metal.  This  ring  is  made  tapering  on  both 
its  outer  and  inner  sides,  and  is  screw  threaded  upon  its 
outer  side,  by  which  means  the  same  is  secured  within  the 
aperture  in  the  cask.  This  thread  may  be  formed  by  a  suit- 
able tool,  or  may  be  formed  in  the  mould,  as  found  most 
advantageous.  The  larger  end  of  the  said  ring  is  provided 
with  a  flange  B,  the  outer  surface  or  periphery  of  which  is 
made  in  an  ovolo  shape,  and  is  provided  with  a  V-shaped 
notch  rf,  which  extends  inward  to  a  point  near  the  body  of 
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the  ring.  The  object  of  this  notch  is  to  allow  a  suitable 
wrench,  adapted  for  the  purpose,  to  engage  therewith, 
whereby  the  said  bushing  may  be  turned  into  place  without 
the  wrench  slipping  from  its  seat,  as  would  be  the  case  with 
a  bushing  having  a  smooth  surface." 

The  claim  iu  that  reissue  was  for** the  screw-threaded  me- 
tallic bung  bushing,  made  tapering  upon  both  its  outer  and 
inner  sides,  and  provided  with  the  flange  B  having  the 
V-shaped  notch  rf,  as  and  for  the  purpose  described." 

The  specification  and  the  claim  of  that  reissue,  as  clearly 
Appears  upon  its  face,  both  treated  the  notch  in  the  flange 
of  the  bushing  as  an  essential  element  of  the  invention.  Of 
the  notch  in  that  reissue  it  may  be  said,  as  this  Court,  in  a 
case  decided  at  October  Term,  1877,  said  of  the  notch  de- 
scribed in  the  reissue  for  the  wrench,  that  it  was  "  vital  in 
the  invention  covered  by  his  patent.  The  notch  is  the  point 
of  engagement  between  the  bushing  and  the  wrench,  when 
the  latter,  operating  as  a  lever,  gives  the  former  its  circular 
motion,  and  thus  forces  it  home.  Without  this  arrangement 
such  motion  could  not  be  communicated,  and  the  desired 
result  produced.  Hence  its  importance  in  the  scheme  of  the 
invention."  Schumacher  v.  Cornell,  96  U.  S.  549,  555  [11 
Am.  &  Eng.  443]. 

On  June  17, 1879,  a  second  reissue,  No.  8759,  was  obtained 
for  the  bushing,  the  material  parts  of  the  specification  and 
the  claim  of  which  were  as  follows : 

"  Our  invention  relates  to  bushings  for  barrels ;  and  con- 
sists of  a  short  metallic  tube  in  exterior  form  in  shape  of 
the  frustum  of  a  cone,  slightly  tapering.  The  outer  surface 
is  screw-threaded,  to  adapt  it  to  be  screwed  forcibly  into  the 
bung  hole  of  the  barrel,  and  to  be  held  securely  in  place  by 
the  contact  of  the  surfaces.  The  larger  end  of  this  tube  is 
provided  with  an  angular  flange  projecting  outwardly,  and 
adapted  to  rest,  when  the  bushing  is  screwed  to  its  place  in 
the  hole  of  the  barrel,  snugly  upon  the  outer  surface  of  the 
stave.     The  interior  surface  of  the  bushing  is  also  made  in 
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Argued,  April  24,  25, 1888.     Decided,  May  14,  1888. 

Particular  patents  construed.     Article  and  process  of  making  it. 

Absence  of  invention.     Aggregation, 

1.  Letters  patent,  No.  283,136,  granted  August  14,  1883,  to 
Moses  Mosler,  for  an  Improvement  in  bending  Angle-Irons, 
adjudged  invalid  as  being  for  a  method  of  making  the  article 
described  in  the  prior  patent.  No.  281,640.     (p.  583.) 

2.  After  a  patent  has  been  granted  for  an  article  described  or 
made  in  a  cetain  wav,  the  inventor  cannot  afterward  obtain  a 
valid  patent  on  an  independent  application  for  the  method  or 
process  of  making  the  article  described  in  the  earlier  patent, 
(p.  583.) 

3.  The  first  and  second  claims  of  letters  patent,  No.  281,640, 
granted  July  IT,  1883,  to  Moses  Mosler,  for  Improvement  in 
Fire-proof  Safes,  for  an  Angle  Bar  for  Safes,  .consisting  of  a 
right-angled  iron  bar,  one  of  the  sides  of  which  is  cut  away 
(the  cuts  being  curved  and  meeting  a  right  angled  cut),  leav- 
ing a  curve  facing  the  uncut  side,  whereby  said  uncut  side 
may  be  bent  to  form  a  rounded  corner,  held  wanting  in  inven- 
tion in  view  of  the  state  of  the  art.  The  3d  claim  held  want- 
ing in  novelty,     (p.  584.) 

4.  Letters  patent,  No.  273,585,  granted  March  6, 1883,  to  Moses 
Mosler,  for  an  Improvement  in  Fire-proof  Safes,  adjudged  in- 
valid for  lack  of  novelty,  and  because  it  was  simply  an  aggre- 
gation of  elements,  to  employ  the  same  combination  in  round* 
cornered  safes,  which  had  been  employed  in  square-cornered 
safes,     (p.  584.) 
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[Citations  in  the  opinion  of  the  court  :] 

Hailes  v.  Van  Wormer,  20  Wall.  353  [9  Am.  &  Eng.  540].     p.  583. 
Reckendorfer  v.  Faber,  92  XJ.  S.  347  [10  Am.  &  Eng.  373].     p.  583. 
Pickering    v.    McCuUough,  104   U.  S.  310   [13  Am.  &  Eng.  238]. 

(p.  583.) 

Appeal  from  a  decree  of  the  Circuit  Court  of  the  United 
States  for  the  Southern  District  of  Ohio,  dismissing  a  suit 
brought  for  the  infringement  of  letters  patent. 

Opinion  below  in  22  Fed.  Rep.  901. 

The  specifications  and  drawings  of  the  Mosler  letteri 
patent,  referred  to  in  the  opinion  of  the  Court,  are  as  fol- 
lows: 


MOSES  MOSLER,  OP  CINCIN'XATI,  OHIO. 

Fire-proof  Safe. 

Specification  forming  part  of  Letters  Patent,  No.  273,585, 
dated  March  6,  1883  ;  application  filed  February  5,  1883. 
(No  model.) 

To  all  whom  it  may  concern : 

Be  it  known  that  I,  Moses  Mosler,  a  citizen  of  the  United 
States,  residing  at  Cincinnati,  county  of  Hamilton,  State  of 
Ohio,  have  invented  certain  new  and  useful  Improvemente 
in  Fire-proof  Safes,  of  which  the  following  is  a  specifica- 
tion : 

My  invention  relates  to  an  improvement  in  fire-proof  safes, 
the  object  being  to  provide  an  improved  means  of  construct- 
ing the  outer  casing  so  that  the  safe  may  be  filled  from  the 
bottom.  With  this  object  in  view,  my  invention  consists  in 
certain  details  of  construction  and  combination  of  parts,  as 
will  be  hereinafter  described,  and  pointed  out  in  the  claim. 

In  the  accompanying  drawings,  Figure  1  is  a  vertical  trans- 
verse section  of  a  fire-proof  safe  embodying  my  improve- 
ments.   Fig.  2  is  an  inverted  plan  view  of  the  safe,  showing 
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the  removable  bottom  plate  drawn  out,  or,  rather,  started 
into  its  place. 

The  front  and  back  frames,  A,  of  the  safe  are  formed  from 
angle-bars  which  have  one  side  cut  away  where  the  bends, 
are  to  be  made  and  the  uncut  side  bent  around  to  close 
the  joint  in  the  comer  and  form  a  frame  with  its  outer  cor- 
ners rounded.  The  meeting  joint  at  the  bottom  of  the  frame- 
is  united  by  a  short  angle-piece,  a,  overlapping  the  joint  on 
the  inside  and  screwed  or  riveted  to  the  frame  A. 

B  is  the  sheet-metjil  cover,  which  is  bent  around  the  tojv 
sides  and  around  the  lower  rounded  corners  of  the  frames* 
Upon  each  edge  of  the  sheet  B,  between  the  angle-frames^ 
are  secured  metal  bars  C,  which  project  beyond  the  edges  of 
the  sheet  B  to  form  rests  for  the  bottom  plate  D. 

E  is  the  customary  sheet-metal  box  forming  the  interior 
receptacle.  It  is  secured  to  the  cast-metal  door-frame  in  the 
usual  manner. 

The  top  of  the  caster-frame  F  conforms  to  the  curve  of 
the  rounded  comers,  and  after  the  plate  D  is  pushed  into  its- 
place  the  inner  bolts  which  secure  the  caster-frames  pass 
through  the  angle-frames  and  plate  D. 

I  do  not  claim  in  this  application  the  bent  angle-frames^ 
nor  the  safe  composed  of  these  frames  and  the  sheet  bent 
around  them,  the  same  being  shown  and  claimed  by  me  in  a 
pending  application. 

What  I  claim  as  new,  and  desire  to  scure  by  letters  patent^ 
is — 

The  combination,  in  a  fire-proof  safe,  of  the  frames  A^ 
sheet-metal  cover  B,  bent  around  the  top  sides  and  lower 
corners,  with  bars  C  and  lower  removable  plate  D,  substan* 
tially  as  specified. 

MOSES  MOSLEE. 

Witnesses: 

Chas.  p.  Gessert, 
Geo.  J.  Murray. 


do  Model.) 


No.  273.586. 


M.  ]COSL££. 

FIRE  PBOOF  SAFE. 

Patented  Mar.  6, 1883. 
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equal-sided  L-shaped  angle-bars  A,  which  are  oent  around  to 
the  form  shown  in  Fig.  3,  and  the  ends  united  and  firmly 
held  by  an  angle-piece,  a,  which  overlaps  the  joint  upon  the 
!  inside,  and  is  secured  to  both  sides  of  the  angle-bar  by  rivets. 
To  admit  of  the  bar  A  being  bent  to  the  form  shown,  Fig. 
3,  and  in  dotted  line,  Fig.  l,one  of  its  sides  is  cut  out,whera 
the  bends  are  to  be  made,  to  the  form  shown  at  a\  Fig.  1. 
The  joint-lines  are  angles  of  forty-five  degrees  with  the  oppo- 
site side  of  the  angle-bar,  the  vertex  of  both  angles  being  in 
the  center  of  the  thickness  of  the  side  to  be  bent.  Tho 
curved  ends  a*,  around  which  the  side  is  bent,  are  described 
from  the  points  a'  in  the  miter-lines.  The  blank  piece  be- 
tween these  lines  is  punched  out  by  a  punch  of  suitable 
shape.  The  bend  is  made  in  a  forming-press,  the  stationary 
die  being  the  shape  of  the  inner  curve  of  the  corner,  and  the 
movable  die  concaved  to  fit  the  outer  curve,  or  vice  versa. 
By  this  means  the  miter-lines  are  brought  together  and  the 
outer  angle  of  the  bar  A,  at  the  corners,  is  bent  down  to 
form  a  close  joint  with  the  curved  portions.  The  corner- 
joints  are  made  more  secure  by  re-enforce  pieces  B,  made  of 
malleable  cast  metal  to  snugly  fit  into  the  corners,  and  se- 
cured therein  by  riveting  or  other  well-known  means.  One 
of  these  pieces  is  shown  secured  in  place  in  Fig.  3.  The 
cast-metal  door-frame  C,  with  sheet-metal  box  D  attached,  is 
secured  to  the  inside  of  the  front  angle-bar  A  in  the  usual 
manner.  The  sheet-metal  cover  E  is  bent  around  the  frames 
formed  of  bars  A,  the  ends  of  the  sheet  terminating  under 
the  safe.  Upon  each  edge  of  sheet  E,  between  the  angle- 
frames,  are  secured  metal  bars  F.  One-half  of  these  bars 
project  beyond  the  edges  of  the  sheet  to  form  seats  for  the 
bottom  sheet  or  plate,  G.  The  sheet  E  projects  over  the  rear 
frame  the  thickness  of  the  back  plate,  H,  the  outline  of  which 
corresponds  with  the  outline  of  the  rear  angle-frame.  After 
the  frame  is  secured  together  the  safe  is  filled  through  the 
bottom  opening  with  fire-proof  cement.  The  bottom  is  then 
secured  in  place,  and  the  casters,  which  have  their  upper 
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parts  made  to  conform  to  the  rounded  corners  of  the  safe,  are 
attached. 

It  will  be  seen  that  in  my  safe  there  are  no  joints  for  the 
filling  to  work  through,  as  is  the  case  in  safes  formed  of  the 
welded  and  paneled  frames  now  in  common  use,  and  that  the 
exterior  being  plain  smooth  surfaces,  the  safe  is  much  easier 
finished. 

By  the  means  above  described  I  am  enabled  to  use  a 
stronger  outer  plate  without  increasing  the  cost,  and  if  addi- 
tional strength  is  required  an  additional  frame,  similar  to  the 
front  and  back  ones,  may  be  placed  centrally  between  them. 
Thus  all  danger  of  the  sides  or  top  bulging  out  by  the  filling 
expanding  is  entirely  avoided. 

Instead  of  the  bottom  plate,  the  ends  of  sheet  E  may  be 
made  to  meet  under  the  bottom  of  the  safe.  In  this  case  the 
safe  is  filled  from  the  back,  as  is  now  done ;  but  the  form 
shown  is  much  the  best,  as  my  safe  can  be  completely  fin- 
ished before  the  filling  is  put  in.  The  filling  adds  greatly 
to  the  weight.     Much  labor  in  handling  is  therefore  saved. 

It  would  be  an  inferior  modification  of  my  invention  to 
bend  the  bar  A  so  as  to  form  the  top  and  sides  of  the  frame, 
and  form  the  bottom  by  a  separate  straight  angle-bar  riveted 
to  the  inwardly-projecting  sides. 

I  am  aware  that  it  has  been  proposed  to  make  protecting 
corner-pieces  for  safes  from  angle-iron,  from  one  side  of  which 
a  triangular  piece  was  cut  out  to  permit  the  opposite  side  to 
bend. 

The  shape  of  the  cut  to  permit  the  angle-bar  to  be  sent  to 
be  bent  to  form  rounded  comers  may  be  varied  without  de- 
parting from  the  principles  of  my  invention,  it  only  being 
essential  that  suflicient  metal  be  cut  away  on  one  side  of  the 
angle-bar  to  permit  the  other  or  uncut  side  to  be  bent,  the 
cut  nearest  the  uncut  side  being  in  the  form  of  a  curve  or 
curves,  so  that  when  said  uncut  side  is  bent  to  form  the 
corner  it  will  bear  upon  and  be  supported  by  the  curved  end 
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or  portion  of  the  cut,  and  thua  be  rounded  by  a  curve  simitar 
to  the  curve  of  the  cat. 

What  I  claim  as  new,  and  deeire  to  secure  by  letters 
patent,  is — 

1.  An  angle-bar  for  safe-frames,  consisting,  substantially 
as  before  set  forth,  of  a  right-angled  iron  bar,  one  of  the  sides 
of  which  is  cut  away,  leaving  a  curve  facing  the  uncut  side, 
whereby  said  uncut  side  may  be  bent  to  bear  upon  said  curve 
to  form  a  rounded  comer. 

2.  An  angle-bar  for  safe-frames,  consisting,  substantially 
as  before  set  forth,  of  a  right-angled  iron  bar,  one  of  the  sides 
of  which  is  cut  away,  with  curved  cuts  meeting  a  right-* 
angled  cut,  whereby  the  uncut  side  may  bo  bent  to  form 
rounded  corners, 

3.  In  a  safe,  the  combination  of  the  front  and  back  frames, 
formed  of  single  bent  angle-bars  having  one  eide  cut  away  to 
leave  curved  ends,  upon  which  the  uncutside  is  bent  to  form 
rounded  comers,  and  a  metal  sheet,  E,  bent  around  and  se- 
cured to  said  frames  to  form  the  top  and  sides  of  the  safe, 
substantially  as  described.  MOSES  MOSLER. 


Geo.  J.  MuRRAT, 
M.  W.  OuvKa. 


MOSES  MOSLER,  OF  CIXCINNATI,  OHIO. 

Method  of  Bexdikg  Angle-Iron. 

Speciflcation  forming  part  of  Letters  Patent,  Ko.  283,136, 
dated  August  U,  1883;  application  filed  December  11, 1883. 
(No  model.) 

To  all  whom  it  may  concern 

Be  it  known  that  I,  Moses  Mosler,  a  citizen  of  the  United 
States,  residing  at  the  city  of  Cincinnati,  county  of  Hamil- 
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ton,  State  of  Ohio,  have  invented  certain  new  and  useful 
Improvements  in  Bending  Angle-Irons,  of  which  the  follow- 
ing is  a  specification : 

This  invention  relates  to  a  means  for  bending  angle-bars. 
It  consists  in  cutting  away  one  web  of  the  angle-bar  opposite 
that  portion  of  the  uncut  web  which  is  to  be  bent  to  form  a 
round  comer,  so  as  to  permit  the  uncut  web  to  bend  freely, 
and  the  severed  edges  or  portions  to  abut  against  each  other 
when  the  angle-bar  is  bent. 

In  the  accompanying  drawings,  in  which  similar  reference- 
letters  indicate  like  parts  wherever  they  occur,  Fig.  1  is  a 
plan  view  of  an  angle-bar  having  one  of  its  sides  cut  out  to 
permit  the  uncut  side  to  bend  around  the  bar  or  comer, 
when  bent  being  represented  in  dotted  line.  Figs.  2,  3  and 
4  show  in  plan  view  different  forms  of  openings  or  notches 
in  one  side  of  the  angle-bar,  which  will  permit  the  bar  to 
bend  and  leave  a  close  joint  between  the  abutting  edges  as 
they  are  brought  together  to  form  a  round  cornered  frame. 
Fig.  5  represents  a  templet  of  card-board  or  thin  sheet  metal, 
which  I  use  to  determine  about  the  shape  and  size  of  the 
notch  or  cut  which  it  is  necessary  to  make  to  admit  of  the 
bar  being  bent  to  any  desired  angle,  and  to  make  a  comer 
of  any  desired  curve.  Fig.  6  represents,  in  perspective,  a 
simple  device  which  I  use  to  bend  the  bar  to  the  desired 
fihape. 

A  represents  the  uncut  web,  and  B  the  cut  web,  of  a  right- 
angled  angle-bar.  The  web  B  is  cut  away  by  a  punch  ing- 
tool  of  suitable  shape  in  front  of  that  portion  of  web  A 
which  is  to  be  bent.  As  represented  in  Fig.  1,  the  outer 
opening,  C,  is  made  by  lines  at  angles  of  forty-five  degrees  to 
the  edge  of  the  web,  so  that  when  the  bar  is  bent  the  edges 
of  this  opening  meet  each  other  in  a  true  miter.  The  inner 
opening,  D,  which  permits  the  bar  to  bend,  has  a  dove-tailed 
shape  bounded  by  curved  lines  described  from  points  upon 
the  miter-line  and  the  face  of  the  uncut  web  A.  The  curved 
«nds  of  the  web  B  abut  against  the  uncut  side  when  the  bar 
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is  bent,  us  represented  in  dotted  line,  Fig.  l,aiid  in  full  line. 
Pig,  3,  thus  making  a  close  joint. 

Fig.  2  represents  a  corner  formed  by  eevering  the  web  B 
witb  a  cut,  one  edge  of  wbich  is  at  right  angles  to  the  edge 
of  the  web,  and  the  opposite  edge  bj-  a  t-ircular  cut,  which  is 
the  Bams  curve  as  the  iiintT  curve  of  corner,  that  portion  of 
web  B  between  these  lines  anJ  web  A  tut  away  to  permit 
the  bar  to  bend,  and  the  eJge  of  ^\\■h  B  upon  side  of  the 
opening  to  be  brought  against  the  cut  at  right  anglea  to  edge 
upon  the  opposite  side. 

It  is  evident  from  an  inspection  of  Figs.  3  and  4  that  the 
ebapo  of  the  opening  or  cut-away  portions  of  web  B  may  be 
varied  at  will,  so  long  as  the  meeting  line  or  linos  be  not 
exlended  beyond  the  space  bounded  by  tho  rounded  corner 
and  the  edge-lines  extended  to  web  A.  The  miter-linc  being 
taken  as  the  central  dividing-line,  whatever  shape  is  cut 
away  from  web  B  upon  one  side  of  this  line,  the  counterpart 
must  be  left  upon  that  part  of  the  web  upon  the  other  side. 
If,  for  instance,  the  small  circular  projection  shown  in  dotted 
line,  Fig.  3,  bo  left  upon  one  side  of  the  miter-line,  a  i-or- 
rosponding  circular  opening  must  be  cat  out  of  the  web  upon 
tho  opposite  aide  of  the  line  in  this  case,  as  weil  as  in  the 
form  shown  in  full  line,  Fig.  4,  The  projecting  piece  must 
be  bent  back  until  the  other  parts  are  brought  together, 
when  it  is  driven  into  the  opening,  and  locks  the  bar  fimily 
together.  I  have  shown  in  dotted  line,  Fig.  4,  another  form 
of  joint  similar  to  the  one  shown  in  Pig.  3. 

Tho  templet  shown  in  Fig.  5  is  a  thin  sheet-metal  or  card- 
board angle-piece.  One  web  of  this  I  sever  by  a  cut,  e,  at 
right  anglea  to  the  eiige  d  of  one  web.  The  two  webs  are 
severed  at  their  junction  for  some  distance  upon  each  side  of 
this  line  or  cut  e.  Now,  by  bending  the  web  E'  so  that  the 
cut  edges  will  pass  ea.;h  other  tho  templet  may  be  bent 
around  to  any  curve  desired  and  to  any  angle,  the  comtrs 
of  tho  severed  web  passing  underneath  tho  uncut  side  and 
one  part  of  web  B'  overlapping  the  other.     When  the  templet 
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is  bent  to  the  proper  angle  and  the  comer  of  the  size  desired  ^ 
it  is  secured  in  position,  while  the  web  B'  is  severed  on  a 
line  with  the  inner  curve  of  the  corner,  and  another  cut  from 
the  inner  angle  of  the  edges  through  the  overlapping  parts 
of  the  templet  to  any  part  of  curved  corner  of  web  A^ 
When  the  templet  is  again  straightened  it  will  disclose  the 
proper  shape  of  opening,  or  of  the  punch  to  cut  out  angle- 
bars  of  the  same  width  as  the  pattern  to  be  bent  to  the 
desired  angle. 

The  angle-bars  cut  out  as  described  may  be  bent  to  the  proper 
form  by  the  machine  represented  in  Fig  6.  In  this  E  repre- 
sents a  metal  block  having  upwardly-projecting  sides  screw- 
tapped  to  receive  clamping-screw  F.  The  opposite  corner* 
of  the  block  are  rounded  to  fit  the  inner  curve  of  the  desired 
comer.  G  is  a  loose  block  of  iron,  between  which  and  the 
side  of  block  E  the  uncut  web  A  is  clamped  by  screw  P,  the 
other  web,  B,  resting  on  the  block,  the  cut-away  part  over 
the  rounded  comer ;  by  force  applied  to  the  projecting  end  of 
the  bar  it  is  bent  around  until  the  severed  edges  meet  in  a 
close  joint. 

The  angle-bar  herein  shown  is  not  claimed  here,  as  it  is 
the  subject  of  a  pending  application. 

"WTiat  I  claim  herein,  and  desire  to  secure  by  letters  pat- 
ent, is : 

The  herein-described  process  of  bending  angle-irons,  which 
consists  in  cutting  away  a  portion  of  one  web  by  a  cut  which 
severs  the  two  webs  at  their  junction  for  a  distance  equal  to 
the  arc  of  the  corner  to  be  bent,  and  removes  sufficient  of 
metal  in  front  of  the  single  part  of  the  uncut  web  to  permit 
the  same  to  bend  to  the  desired  angle,  and  to  insure  the  edges 
of  the  opening  meeting  to  form  a  close  joint  as  the  bar  is. 
bent,  substantially  as  shown  and  described. 

MOSES  MOSLER. 

"Witnesses : 
Geo.  J.  Murray, 
John  Crane. 
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The  facts  are  stated  in  the  opinion. 

Mr.  George  J.  Murray,  for  appellant.: 

If  one  with  a  knowledge  of  the  state  of  the  art  surrepti- 
tiously attempts  to  appropriate  to  himself  what  he  knows 
does  not  belong  to  him,  he  should  be  estopped  against  a  per- 
son whom  the  Patent  Office  has  decided — as  against  his 
claim — to  be  the  original  and  first  inventor. 

Greenwood  v.  Bracher,  J.  Fed.  Rep.  856 ;  Peck,  S.  &  W. 
Co.  V.  Lindsay,  2  Fed.  Rep.  688;  Hanford  v.  Westcott,  16 
Off.  Gaz.  1181 ;  Holliday  v.  Pickhardt,  12  Fed.  Rep.  147 ; 
S.  C.  22  Off.  Gaz.  420 ;  U.  S.  &  Foreign  Salamander  Felting 
Co.  V.  Asbestos  Felting  Co.  18  Blatch.  312 ;  Shuter  v.  Davis, 
16  Fed.  Rep.  564 ;  Russell  v.  Place,  94  U.  S.  606  [11  Am.  & 
Eng.  226]. 

The  decision  of  the  officers  of  the  Patent  Office  should  not 
be  reversed  except  upon  most  satisfactory  proofs. 

McComb  V,  Ernest,  1  Woods,  195 ;  Crouch  v.  Speer,  6  Off. 
-Gaz.  187. 

The  records  of  the  interference  case  are  competent  to  prove 
the  validity  and  value  of  the  inventions  sued  upon. 

Smith  V.  Goodyear  Dental  Vulcanite  Co.  93  U.  S.  486 
[1 1  Am.  &  Eng.  1] ;  Hicks  v.  Otto,  19  Fed.  Rep.  749 ;  Shu- 
ter V.  Davis,  supra;  U.  S.  Stamping  Co.  i\  King,  17  Blatch. 
55 ;  Iloe  v.  Cottrell,  Id.  546 ;  Holliday  i\  Pickhardt,  12  Fed. 
Rep.  147 ;  Consolidated  Safety  Valve  Co.  r.  Crosby  Steam 
Gauge  &  Valve  Co.,  113  U.  S.  157  [15  Am.  &  Eng.  460]  ; 
Webster  Loom  Co.  v.  Higgins,105  TJ.  S.  580  [14  Am.  &  Eng. 
70]. 

The  burden  of  proof  of  want  of  novelty  rests  upon  him 
who  avers  it,  and  every  reasonable  doubt  should  be  resolved 
against  him. 

Seymour  v,  Osborne,  11  Wall.  516  [8  Am.  &  Eng.  290] ; 
Walker,  Patents,  §  76  and  cases  cited ;  Bates  r.  Coe,  98  C. 
S.  31  [12  Am.  &  Eng.  150J ;  Imhaeuser  v.  Buerk,  101  U.  S. 
€47  [12  Am.  &  Eng.  443J. 
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patents,  and  the  contents  of  the  specifications  and  claims, 
and  we  adopt  its  statement,  as  follows : 

"1.  No.  273,585;  application  filed  February  5,  1883; 
letters  dated  March  6, 1883.  The  object  of  this  invention,  as 
stated  in  the  specification,  is  to  provide  an  improved  means 
of  constructing  the  outer  casing,  so  that  the  safe  may  be  filled 
from  the  bottom.  The  front  and  back  frames  of  the  safe  are 
formed  from  angle  bars,  which  have  one  side  cut  away,  where 
the  bends  of  the  corners  are  to  be  made,  and  the  uncut  side 
bent  around  to  close  the  joint  in  the  comer,  and  form  a  frame 
with  its  outer  corners  rounded.  The  meeting  joint  at  the 
bottom  of  the  frame  is  overlapped  by  a  short  angle  piece, 
which  is  screwed  or  riveted  to  the  frame,  uniting  the  joint, 
A  sheet  metal  cover  is  bent  around  the  top  sides,  and  around 
the  lower  rounded  corners  of  the  frames.  Upon  each  edge 
of  this  cover,  at  the  bottom  of  the  safe  and  between  the  angle 
frames,  are  secured  metal  bars,  which  project  beyond  the 
edges  of  the  cover  to  form  rests  for  the  bottom  plate.  The 
safe  is  made  with  the  customarv  sheet  metal  box  formino:  the 
interior  receptacle  and  secured  to  the  cast  metal  door  frame 
in  the  usual  manner.  The  top  of  the  caster  frame  conforms 
to  the  curve  of  the  rounded  corners,  and,  after  the  bottom 
plate  is  pushed  into  its  place,  the  inner  bolts  which  secure 
the  caster  frames  pass  through  the  bottom  plate  which  they 
secure  and  the  angle  frames.  The  patentee  does  not  claim 
the  bent  angle  frames  nor  the  safe  composed  of  these  frames 
and  the  sheet  metal  cover  bent  around  them  (the  same  being 
shown  and  claimed  by  him  in  an  application  then  j)ending), 
but  limits  his  claim  to  the  combination,  in  a  fire-{>roof  safe, 
of  the  frames,  a  sheet  metal  cover,  bent  around  the  top  sides, 
and  lower  corners,  with  projecting  metal  bars,  and  removable 
bottom  plate,  substantially  as  described. 

''2.  No.  281,640;  this  patent  differs  from  Xo.  273,585 
in  that  a  particular  description  is  given,  in  the  specification, 
of  the  cuts  in  the  side  of  the  angle  bar,  where  the  bends  are 
to  be  made ;  but  the  patentee  specifies  that  the  shape  of  the 

187  V.  8.  S56-S(I7. 
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the  edges  of  this  opening  meet  each  other  in  a  true  miter. 
The  inner  opening,  D,  which  extends  outward  within  con- 
verging curved  lines  from  the  angle  of  the  bar  to  where  it 
meets  the  opening  C,  extending  inward  from  the  edge  of  B^ 
and  within  converging  lines  (the  letter  X  suggesting  the 
shape  of  the  entire  opening,  excepting  that  the  outer  opening 
extends  nearly  to  the  angle  of  the  bar),  has  a  dove-tailed 
shape,  bounded  by  curved  lines  described  from  points  upon 
the  miter  line  and  the  face  of  the  uncut  web  A.  The  curved 
ends  of  the  web  B  abut  against  the  uncut  side  when  the  bar 
is  bent,  making  a  close  joint.  The  patentee' states  in  the 
specification,  that '  the  shape  of  the  opening  or  cutaway  por- 
tions of  web  B  may  be  varied  at  will,  so  long  as  the  meeting 
line  or  lines  be  not  extended  beyond  the  space  bounded  by 
the  rounded  corner,  and  the  edge  lines  extended  to  web  A.' 
The  angle  bars  cut  out  as  described,  it  is  stated  in  the  speci- 
fication, may  be  bent  to  the  proper  form  by  the  machine 
represented  by  Fig.  6  in  the  accompanying  drawings.  *In 
this,  E  represents  a  metal  block  having  upwardly  projecting 
sides  screw  tapped  to  receive  clamping  screw  F.  The  oppo- 
site corners  of  the  block  are  rounded  to  fit  the  inner  curve 
of  the  desired  corner.  G  is  a  loose  block  of  iron,  between 
which  and  the  side  of  block  E  the  uncut  web  A  is  clamped 
by  screw  F,  the  other  web,  B,  resting  on  the  block,  the  cut- 
away part  over  the  rounded  corner;  by  force  applied  to  the 
projecting  end  of  the  bar  it  is  bent  around  until  the  seveixMi 
edges  meet  in  a  close  joint.  The  angle  bar  herein  shown  is  not 
claimed  here,  as  it  is  the  subject  of  a  pending  application.' 

"  The  safes  described  in  these  patents  are  filled  through 
the  bottom  opening  with  fire- proof  cement.  The  bottom  is 
then  secured  in  place  and  the  casters  attached.  The  patentee 
states  in  the  specification  forming  part  of  the  letters  No. 
281,640,  that  before  his  invention  safes  were  filled  from  the 
back,  and  that  his  safe  'can  be  completely  finished  before 
the  filling  is  put  in.  The  filling  adds  gteatly  to  the  weight. 
Much  labor  in  handling  is  therefore  saved.'" 

197  IJ.  f«.  3.^»-8.1*. 
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templet  as  a  pattern  is  nothing  new.  It  is  clearly  shown  by 
the  testimony,  that  cutting  an  opening  in  one  web  of  an 
angle  bar  to  permit  the  bending  of  the  bar  to  an  angle  or 
curve  was  known  and  used  before  the  date  claimed  by  com- 
plainant's assignor  for  his  invention.  Diflferent  shapes  of 
•cuts  and  openings  are  shown  in  exhibits  put  in  evidence  by 
respondents.  Unless  the  precise  cuts  and  shape  of  opening 
ehown  in  the  drawing  attached  to  the  specification  forming 
part  of  the  letters  patent  are  patentable,  the  claims  are 
worthless.  But  the  patentee  shows  how,  by  the  use  of  a 
pattern  of  flexible  material — ^an  old  method,  and  familiar  as 
the  use  of  the  carpenter's  miter  box — he  determines  the  lines 
of  the  cuts  and  the  shape  of  the  opening.  In  this  there  is 
no  exercise  of  the  inventive  faculty;  it  is  only  what  would 
occur  to  a  mechanic  of  ordinary  skill.  Moreover,  if  the 
precise  lines  of  cuts  and  shape  of  opening  shown  in  the 
drawings  were  patentable,  the  patentee  does  not,  as  we  have 
seen,  so  limit  his  claim,  but  seeks  to  cover  variations,  which 
he  says  may  be  made  without  departing  from  the  principle 
of  his  invention.  Claims  1  and  2  in  letters  patent,  Xo.  281,- 
640,  and  the  claim  in  letters  patent,  Ko.  283,136,  are  there- 
fore adjudged  to  bo  invalid. 

"As  to  the  combination  claim,  being  the  only  claim  in 
letters  patent,  Iso.  273,585,  and  claim  3  in  letters  patent,  Xo. 
281,640,  they  are  old,  excepting  only — ^and  this  is  not  ma- 
terial— that  the  precise  lines  of  cuts  and  the  shape  of  the 
opening  of  the  angle  bar  are  not  found  in  safes  of  prior 
manufacture.  The  sheet  metal  cover  is  old.  It  is  shown  in 
respondent's  exhibit.  'St.  Louis  Safe.'  The  bars  C  and 
lower  removable  plate  D,  claimed  in  Xo.  273,585,  are  old. 
See  respondent's  exhibit  A  and  the  deposition  of  John 
Hurst.  The  safes  in  the  manufacture  of  which  they  were 
used  were  square  cornered,  as  was  then  the  fashion,  but  that 
is  not  material.  When  the  angle  frames  were  bent  the  cor- 
ners were  round,  and  then  heated  and  hammered  upon  both 
sides  of  the  corners,  to  make  them  square.     Respondent's 

127  v.  S.  860.861. 
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i-ng  it  BO  aa  to  produce  the  iiientioal  article  covered  by  th» 
previous  patent,  which  article  was  (le8cril}ed  in  that  patent 
as  produced  by  the  method  or  proeeaa  sought  to  be  covered 
by  taking  out  the  second  patent. 

The  Circuit  Court,  in  its  opinion,  said  that  the  use  of 
the  templet  shown  in  Fig.  5  of  Ko.  283,136,  as  a  pattern, 
was  not  new  ;  that  cutting  an  opening  m  one  web  of  an  angle 
bar,  to  permit  the  bending  of  the  bar  to  an  angle  or  curve, 
Was  known  and  used  before  the  date  of  the  patentee's  inven- 
tion ;  that  ditl'erent  shapes  of  cuts  and  openings  were  shown 
in  exhibits  put  in  evidence  by  tlie  defendant ;  that  the  claims 
in  question,  namely,  claims  1  and  2  of  No.  281,640,  and  the 
claim  of  Xo.  283,136,  were  invalid,  unless  the  precise  cuts 
and  shape  of  opening  shown  in  the  drawings  were  patent- 
able ;  that  there  was  no  exercise  of  the  inventive  facult3'  in 
using  a  pattern  of  flexible  material,  in  an  old  and  familiar 
method,  to  determine  the  lines  of  the  cuts  and  the  shaj"*  of 
the  opening ;  and  that  the  patentee  had  not  limited  his  claims 
to  the  precise  lines  of  cuts  and  shape  of  opening  shown  in 
the  drawings,  but  had  stited,  in  the  specification  of  Xo. 
281,040,  that  the  shape  of  the  cut  to  pennit  the  angle  bar  to 
be  beut  to  form  rounded  corners  might  be  varied  without 
departing  from  the  principle  of  the  invention.  We  concur 
in  the  view  that  claims  1  and  2  of  Xo.  281,640  and  the  claim 
of  No,  283,130  are  invalid  for  the  reasons  thus  given. 

As  to  the  claim  of  No.  273,585  and  claim  3  of  No. 
281,640,  which  are  claims  to  combinations,  the  opinion  of 
the  Circuit  Court  states  that  those  claims  are  old,  except  in 
the  immaterial  point  that  the  precise  lines  of  cuts  and  the 
shape  of  the  opening  in  the  angle  bar  are  not  found  in  safes 
of  prior  manufacture;  that  the  sheet-metal  cover  is  old, 
being  shown  in  defendant's  exhibit,  "  St.  Louis  Safe;"  that 
the  bai-a  C  and  lower  removable  plate  D,  forming  part  of  the 
claim  of  No.  £73,5S5,  are  old,  it  being  immaterial  that  (he 
sates  in  the  manufacture  of  which  they  were  used  were 
Wjuare  cornered,  the  corners  of  the  angle  frames,  when  bent 
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hav'ing  been  round,  and  having  been  then  made  square  by 
heating  and  hammering  the  metal  on  both  sides  of  the  cor- 
ners ;  that  fire-proof  safes  had  been  filled  from  the  bottom 
AS  early  as  1879 ;  that,  although  the  patentee  was  the  first 
to  employ  the  combination  claimed  in  the  manufacture  of 
round-cornered  safes,  the  change  from  square-cornered  safes 
was  only  a  change  in  form ;  and  that  the  combination  was 
nothing  more  than  an  aggregation,  and  fell  within  the  rulings 
of  this  Court,  in  the  cases  cited,  that  such  an  aggregation 
was  not  patentable.  We  think  these  views  are  correct, 
TTie  decree  of  the  Circuit  Court  is  affirmed. 

127  V:  S.  868. 
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273,585.    M.  Mosler.     March  6,  1883.    Improvement  in 

Fire-proot*  Safes. 
281,640.     M.  Mosler.     July  17,  1883.     Improvement  in 

Fire-proof  Safes. 
283,136.     M.  Mosler.     August  14,  1883.     Improvement 

in  Fire-proof  Safes. 
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l^articular  paterU  construed.  Absence  of  invention..  Aggregation. 

Infringement  and  Defence. 

1.  Claim  1  of  letters  patent,  No.  140,250,  granted  June  24, 1873, 
to  Gusenbary  and  Mars,  for  an  Improvement  in  Ore-Stamp 
Feeders,  for  "  the  feeding  cylinder  I  mounted  upon  The  mov- 
able timbers  H,  H,  substantially  as  and  for  the  purpose  above 
described,"  construed  to  be  for  merely  putting  rollers  under 
an  article  to  make  it  movable  when  without  the  rollers  it  would 
not  be  movable,  and  held  not  to  involve  patentable  invention. 
Held^  further,  there  was  no  patentable  combination  between 
rollers  which  make  the  support  movable  and  a  feeding-cylinder 
mounted  on  such  support.  The  union  of  parts  was  a  mere 
Aggi^egation  (p.  592). 

2.  The  defence  of  no  patentable  invention  can  be  made  without 
setting  it  up  in  an  answer  (p.  593). 

8.  The  cylinder  of  claim  1  is"  the  feeding-cylinder  I,"  and  to  be 
such  cylinder  must  be  a  cylinder  substantially  as  described, 
as  having  chambers  or  depressions,  and  the  defendants'  cyl- 
inder being  smooth  throughout,  there  was  no  infringement  in 
this  particular  (p.  594). 

(Citations  in  the  opinion  of  the  court :] 

Atlantic  Works  v.  Brady,  107  U.  S.  192  [14  Am.  &  Eng.  380].  p.  593. 
Thompson  v.  Boisselier,  114  U.  S.  i.  [15  Am.  &  Kng.  549].  p. ^93. 
Yale  Lock  Mfg.  Co.  v.  Greenleaf,  117  U.  S.  554  [16  Am.  &  Eng.  303]. 

p.  593. 
Clark  Pomace  Holder  Co.  v,  Ferguson,  119  U.  S.  335  [16  Am.  &  Eng. 

441].  p.  593- 
Dunbar  v.  Myers,  94  U.  S.  187  [11  Am.  &  Eng.  59].  p.  593. 
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Slawson  -v.  Grand  Street  R.  R.  Co.  107  U.  S.  649  [14  Am.  &  Hug.  47]. 

P-  594. 
Mahn  v.  Harwood,  112  U.  S.  354  [15  Am.  &  Eng.  322].  p.  594. 
Hailes  v.  Van  Wormer,  20  Wall.  353  [9  Am.  &  Eng.  340].  p.  594, 
Reckendorfer  v,  Faber,  92  U.  S.  347  [10  Am.  &  Eng.  373].  p.  594. 
Pickering  v,  McCullough,  104  U.  S.  310  [13  Am.  &  Eng.  238].  p.  594. 
Bussey  v.  Excelsior  Mfg.  Co.  no  U.  S.  131  [15  Am.  &  Eng.  77].  p.  594. 
Fay  V.  Cordesman,  109  U.  S.  408  [15  Am.  &  Eng.  i].  p.  594. 
Sargent  v.  Hall  Safe  &  Lock  Co.  114U.  S.  63  [15  Am.  &  Eng.  573]. 

P-  594. 
Shepard  v,  Carrigan,  116  U.  S.  593  [16  Am.  &  Eng.  235].  p.  594. 

White  V,  Dunbar,  119  U.  S.  47  [16  Am.  &  Eng.  397].  p.  594. 

Crawford  v.  Hey  singer,  123  U.  S.  589  [17  Am.  &Eng.  367],  p.  594. 

Appeal  from  a  decree  of  the  Circuit  Court  of  the  United 
States  for  the  District  of  California,  dismissing  a  suit  for  the 
infringement  of  letters  patent. 

Reported  below  in  8  Sawy.  468. 

The  facts  are  fully  stated  in  the  opinion, 

Messrs.  J.  H.  Miller  and  J.  P.  Langhornb,  for  appellant : 

The  term  "  useful/'  when  applied  to  inventions,  means  the 
opposite  of  hurtful,  injurious,  or  frivolous.  The  degree  of 
utility  is  immaterial. 

Lowell  V,  Lewis,  1  Mason,  186 ;  Hoft'heins  v.  Brandt,  3 
Fish.  Pat.  Cas.  218  ;  Cox  v.  Griggs,  1  Biss.  362 ;  Tilghman 
V.  Werk,  1  Bond,  511 ;  Westlake  v.  Cartter,  6  Fish.  Pat.  Cas. 
619 ;  Many  v.  Jagger,  1  Blatch.  372 ;  Wilbur  v.  Beecher,  2 
Blatch.  137;  Shaw  v.  Col  well  Lead  Co.  11  Fed.  Rep.  711: 
Kneass  v.  Schuylkill  Bank,  4  Wash.  9  ;  Stanley  v.  Hewitt, 
17  Frank.  Jr.  2d  Series,  165 ;  Wintermute  i\  Redington,  1 
Fish.  Pat.  Cas.  239. 

The  appellees  have  used  the  invention  and  hence  they  are 
estopped  to  deny  its  utility. 

Simpson  v.  Mad  River  R.  R.  Co.  6  McLean,  603  ;  Vance 
V.  Campbell,  1  Fish.  Pat.  Cas.  483 ;  McComb  v.  Ernest,  1 
Woods,  195  ;  Kearney  v.  Lehigh  Valley  R.  R.  Co.  32  Fed. 
Rep.  320. 

Mr.  M.  A.  Wheaton,  for  appellees : 
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The  invention  was  an  abandoned  experiment. 

Whiteley  v.  Swayne,  7  Wall.  685  [8  Am.  &  Eng.  70] ; 
Howe  V.  Underwood,  1  Fish.  Pat.  Cas.  160;  Swift  v. 
Whisen ;  3  Fish.  Pat.  Gas.  360. 

A  patent  taken  out  by  two  parties,  as  joint  iuventoi*s,  for 
an  invention  which  was  made  solely  by  one  of  the  parties  is 
void,  and  vice  versa. 

Walk.  Pat.  §§  50,  51 ;  Barrett  v.  Hall,  1  Mason,  447  ;  S. 

C.  1  Robb,  Pat.  Gas.  234,  235  ;  Stearns  v,  Barrett,  1  Mason, 
153  ;  S.  G.  1.  Robb,  Pat.  Gas.  115, 116, 117  ;  Slemmers  Ap- 
peal, 58  Pa.  155  ;  Ransom  t\  Mayor  of  K".  Y.  1  Fish.  Pat* 
Gas.  253. 

The  claim  does  not  cover  any  patentable  invention. 

Pennsylvania  R.  R.  Go.  r.  Locomotive  Engine  Safety 
Truck  Go.  110  IT.  S.  490  [15  Am.  k  Eng.  148] ;  Bussey  v. 
Excelsior  Mfg.  Go.  Id.  131  [15  Am.  &  Eng.  77]. 

Mr,  Justice  Blatchford  delivered  the  opinion  of  the 
Gourt : 

This  is  a  suit  in  equity,  brought  by  Joshua  Hendy  against 
the  Golden  State  and  Miners' Iron  Works,  a  corporation,  and 
six  individual  defendants  in  the  Gircuit  Gourt  of  the  United 
States  for  the  District  of  Galifornia,  for  the  infringement  of 
letters  patent,  No.  140,250,  granted  June  24, 1873,  to  James 

D.  Gusenbary  and  James  A.  Mars,  for  an  "  improvement  in 
ore  stamp  feeders."  The  specification,  claims,  and  drawings 
of  the  patent  are  as  follows : 

"  Our  invention  relates  to  improvements  in  that  class  of 
ore  feeders  for  quartz  mills  in  which  a  pawl  and  ratchet  are 
employed  to  operate  the  feeder  automatically  by  the  drop  of 
the  stamp.  Our  improvements  consist,  first,  in  mounting  a 
feed  cylinder  upon  a  movable  frame  or  truck,  so  that  it  can 
be  readily  shifted  from  place  to  place  when  it  is  desired  to 
repair  the  mill;  and,  lastly,  of  an  improved  arrangement  for 
operating  the  pawl  rod  by  the  drop  of  the  stamp  without  the 
use  of  springs.     In  order  to  more  fully  illustrate  and  explain 

197  V.  8.  870-371. 
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our  invention,  reference  is  had  to  the  accompanying  draw- 
ings, forming  a  part  of  this  specification,  in  which  Fig.  1  is 
a  vertical  section  ;  Fig.  2  is  a  back  view ;  Fig.  8  is  a  trans- 
verse section.  A  represents  the  frame  of  a  stamp  mill ;  B  is 
the  stamp ;  C  is  the  stamp  stem,  with  its  tappet  D ;  F  is  the 
cam  shaft,  and  G  the  cam  which  lifts  the  stamp,  all  of  which 
are  arranged  in  the  ordinary  manner  of  constructing  a  stamp 
battery.  II  II  are  the  foundation  timbers  upon  which  the 
feeding  cylinder  is  mounted.  These  timbers  are  mounted 
upon  rollers,  so  that  the  cylinder  and  frame  can  be  moved 
about  as  desired.  The  cylinder  I  is  made  of  cast  metal,  and 
has  its  outer  surface  formed  into  chambers  or  depressions,  J 
J,  which  are  separated  from  each  other  by  longitudinal  par- 
titions, K.  The  cylinder  and  its  carriage,  when  in  w^orking^ 
position,  arc  placed  below  the  hopper  L,  so  that  the  ore  from 
the  hopper  will  fall  into  the  chambers  upon  an  inclined 
apron,  M,  which  directs  it  beneath  the  stamp.  This  feeding 
cylinder,  being  made  of  cast  metal,  will  not  wear  out  like 
the  endless  belts  heretofore  used  in  this  class  of  machines,, 
and,  as  it  turns  upon  journals,  like  any  common  roller  or  cyl- 
inder, it  cannot  become  clogged,  as  the  endless  belt  is  liable 
to  do.  To  one  end  of  the  cylinder  a  ratchet  wheel  N  is  sc- 
cured,  and  this  ratchet  wheel  is  operated  by,  a  pawl  bar,  C, 
to  revolve  the  cylinder.  In  order  to  operate  the  paw^l  bar 
from  the  tappet,  a  horizontal  shaft,  j9,  has  its  opposite  ends 
supported  in  boxes,  which  are  secured  to  the  sides  of  the 
upright  timbers  of  the  frame,  so  that  the  shaft  wuU  i)ass 
across  directly  in  front  of  the  tappet,  transversely  to  the 
movement  of  the  stamp  stem.  A  fixed  arm,  y,  extends  back- 
wards from  the  shaft  />,  so  that  its  extremity  will  terminate 
below  the  tappet,  in  position  to  receive  a  blow  from  it  when 
the  stamp  falls.  Another  fixed  arm,  r,  extends  forward  from 
the  shaft  directly  over  the  ratchet  wheel,  and  to  the  extrem- 
ity of  this  arm  the  upper  end  of  the  pawl  bar  o  is  attached 
by  means  of  a  trunnion  block,  L  This  bar  extends  down  to 
the  middle  of  the  periphery  of  the  ratchet  wheel,  and  has 
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one  or  more  upward  projecting  teeth  on  its  lower  end,  which 
serve  to  engage  with  the  teeth  of  the  ratchet  when  the  pawl 
is  lifted  by  the  rock  shaft,  and  thus  rotate  the  feeding  cjlin- 
dcr.  It  will  therefore  be  evident  tliat,  at  each  drop  of  the 
stamp,  the  tappet  will  strike  the  arm  q  and  carry  it  down- 
ward, thus  giving  the  shaft  jp  a  rocking  motion,  the  weight 
of  the  pawl  and  its  arm  r  serving  to  rotate  the  shaft  in  an 
opposite  direction,  thus  feeding  the  ore  automatically  when 
it  is  needed.  When  there  is  a  sufficient  quantity  of  ore  be- 
neath the  stamp,  the  drop  will  not  be  sufficient  to  operate  the 
cylinder ;  but  when  the  quantity  of  ore  beneath  the  stamp  is 
reduced,  the  drop  is  greater,  and  consequently  the  tappet 
strikes  the  arm  q  and  operates  the  cylinder. 

"  Having  thus  described  our  invention,  what  we  claim  and 
desire  to  secure  by  letters  patent,  is : 

'^  1.  The  feeding  cylinder  I,  mounted  upon  the  movable 
timbers  H  H,  substantially  as  and  for  the  purpose  above  de- 
scribed. 

"  2.  The  rock  shaft  p^  with  its  fixed  arms  q  r,  in  combina- 
tion with  the  pawl  bar  o,  rachet  wheel  JST,  and  feeding  cyl- 
inder I,  when  arranged  to  be  operated  by  the  tappet  D, 
substantially  as  and  for  the  purpose  described." 

The  answer  denies  infringement,  and  sets  up  two  patents 
on  the  question  of  novelty,  and  denies  the  utility  of  the  in- 
vention. After  replication,  proofs  were  taken  on  both  sides, 
and  the  Circuit  Court,  on  a  hearing,  dismissed  the  bill. 

(a)  Infringement  is  alleged  of  only  the  1st  claim,  namely, 
"  The  feeding  cylinder  I,  mounted  upon  the  movable  timbers 
H  H,  substantially  as  and  for  the  purpose  above  described." 
The  specification  states,  in  regard  to  the  subject  of  the  Ist 
claim,  that  the  improvement  consists  "  in  mounting  a  feed 
cylinder  upon  a  movable  frame  or  truck,  so  that  it  can  be 
readily  shifted  from  place  to  place  when  it  is  desired  to  re- 
pair the  mill."  The  specification  speaks  of  the  timbers  H  II 
as  being  the  foundation  timbers  upon  which  the  feeding  cyl- 
inder is  mounted,  and  it  says  that  those  timbers  "are 

(a)  137  U.  S.  begins  opinion  here  inserting  "  after  stating  the  case." 
187  v.  N.  372  374. 
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mounted  upon  rollers,  bo  that  the  cylinder  and  frame  can  be 
moved  about  as  desired."  Therefore,  "the  movable  timbers 
H  II"  of  the  claim  are  timbers  made  movable  by  being 
mounted  upon  rollers.  The  specification  also  states  that 
"the  cylinder  I  is  made  of  cast  metal,  and  has  its  outer  sur- 
face formed  into  chambers  or  depressions,  J  J,  which  are 
separated  from  each  other  by  longitudinal  partitions,  K." 

It  is  contended,  in  defence,  that  claim  1  of  the  patent  is 
really  a  claim  only  for  making  the  timbers  movable,  by 
mounting  them  upon  rollers,  so  as  to  be  able  to  move  the 
cylinder  and  frame  about  as  desired,  and  that  this  required 
no  exercise  of  any  inventive  faculty.  This  seems  to  be  the 
purport  of  the  invention,  as  stated  in  the  specification.  It 
is  the  movable  character  of  the  frame  on  which  the  feed  cyl- 
inder is  mounted,  so  that  the  cylinder  and  frame  may  be 
readily  shifted  from  place  to  place,  when  repairs  are  desired, 
that  is  designated  as  the  invention.  When  the  mill  is  in 
operation,  the  movable  feature  is  not  brought  into  play.  It 
is  only  when  the  mill  is  out  of  operation  that  the  movable 
feature  is  to  be  used.  The  1st  claim  does  not  appear  to  cover 
the  functions  or  operation  of  the  feeding  cylinder  I,  as  a  part 
of  the  mill  when  in  operation;  and,  interpreting  it  by  its 
own  language  as  well  as  by  that  of  the  description  in  the 
specification,  it  covers  only  the  mounting  upon  rollers  of  the 
timbers  which  carry  the  feeding  cylinder.  Merely  putting 
rollers  under  an  article,  so  as  to  make  it  movable,  when, 
without  the  rollers,  it  would  not  be  movable,  does  not  in- 
volve the  inventive  faculty  and  is  not  patentable.  Atlantic 
Works  V.  Brady,  107  U.  S.  192,  200  [U  Am.  &  Eng.  380] ; 
Thompson  i\  Boisselier,  114  U.  S.  1  [15  Am.  &  Eng.  540]. 
and  cases  there  cited  ;  Yale  Lock  Mfg  Co.  r.  Greenleaf,  117 
U.  S.  554,  559  [16  Am.  &  Eng.  303] ;  Clark  Pomace  Holder 
Co.  V.  Ferguson,  119  U.  S.  835,  338  [16  Am.  &  Eng.  441], 
and  cases  there  cited. 

This  defence  is  one  which  can  be  availed  of  without  set- 
ting it  up  in  an  answer.    Dunbar  v,  Myers,  94  U.  S.  187  [11 

127  11.  S.  874-370. 
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Am.  &  Eng.  59] ;  Slawson  i\  Grand  Street  R.  R.  Co.  107 
D.  S.  649  [14  Am.  &  Eng.  475] ;  Mahn  v.  Harwood,  112  U. 
S.  354,  358  [15  Am.  &  Eng.  322]. 

Moreover,  there  is  no  patentable  combination  between  the 
rollera  which  make  the  timbers  movable  and  the  feeding 
<3ylinder  I,  mounted  upon  the  timbers.  The  union  of  parts 
is  merely  an  aggregation.  The  feeding  cylinder,  mounted 
upon  timbers  which  have  rollers,  operates  no  differently  from 
what  it  does  when  mounted  upon  timbers  which  have  no 
rollers.  Hailes  v.  Van  Wormer,  20  Wall,  353,  368  [9  Am.  & 
Eng.  340];  Rcckendorfer  v.  Faber,  92  U.  S.  347,  357  [10 
Am.  &  Eng.  373] ;  Pickering  r.  McCuUough,  104  U.  S.  310, 
318  [13  Am.  &  Eug.  238] ;  Bussey  r.  Excelsior  Mfg.  Co.  110 
U.  S.  131, 146  [15  Am.  &  Eng.  77].  There  is  nothing  pat- 
entable in  the  aggregation. 

The  defendants'  machine  has  a  smooth  cylinder,  and  not 
a  cylinder  with  chambers  or  depressions.     The  specification 
of  the  patent  describes  the  cylinder  I  as  having  its  outer 
surface  formed  into  chambers  or  depressions,  separated  from 
each  other  by  longitudinal  partitions.     The  cylinder  of  claim 
1  is  "  the  feeding  cylinder  I,"  and,  to  be  such  cylinder,  must 
be  a  cylinder  substantially  as  described,  and  it  is  described 
specifically  as  having  chambera  or  depressions.     The  claim 
cannot  be  construed  to  cover  a  cylinder  with  a  smooth  sur 
face  not  formed  into  chambers.     Fay  v.  Cordesman,  109  U 
S.  408,  420,  421  [15  Am.  &  Eng.  1] ;  Sargent  v.  Hall  Safe  & 
I.ock  Co.  114  U.  S.  63,  86  [15  Am.  &  Eng.  573];  Shepard  v 
Carrigan,  116  U.  S.  593,  597,  598  [16  Am.  &  Eng.  235] 
White  r.  Dunbar,  119  U.  S.  47  [16  Am.  &  Eng,  397] ;  Craw^ 
iord  V.  Ileysinger,  123  U.  S.  589,  606,  607  [17  Am.  &  Eng 
5G7]. 

The  decree  of  the  Circuit  Court  is  aMrmed.. 

127  1 .  8.  375-87«.  ^ 
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man  &  Co.  127  U.  S,  354.     (p.  560,  Ante.) 
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motion  to  dismiss  the  writ,  to  prevent  needless  and  oppres- 
sive delay.    The  Court  has  held  this  proper  practice. 

Qark  v.  Hancock,  94  U.  S.  493 ;  Thomas  v.  Wooldridge, 
23  WalL  283. 

Section  700,  Rev.  Stat.  TJ.  S.  is  the  only  act  providing  for 
the  review  here  of  a  civil  caase  where  an  issue  of  fact  has 
been  tried  in  the  Circuit  Court  otherwise  than  by  a  jury. 

Boogher  v.  New  York  L.  Ins.  Co.  103  TJ.  S.  90 ;  Kearney  r. 
Case,  12  Wall.  275. 

Unless  the  case  at  bar  also  comes  under  section  699,  pro- 
viding for  appeals  without  regard  to  amount  in  controversy, 
there  is  no  jurisdiction  in  this  case. 

Elgin  V.  Marshall,  106  TJ.  S.  578  ;  Zeigler  v.  Hopkins,  117 
TJ.  S.  686. 

An  action  on  a  contract  to  recover  license  fees,  agreed  to 
be  paid  for  the  use  of  a  patent,  is  not  a  <^ase  touching  patent 
rights,  or  arising  under  the  patent  or  copyright  laws  of  the 
United  States. 

Brown  v.  Shannon,  20  How.  55  [6  Am.  &  Eng.  354]; 
Albright  V.  Teas,  106  U.  S.  613  [14  Am.  &  Eng.  266] ;  Wil- 
son  V.  Sandford,  10  How.  99  [5  Am.  &  Eng.  122] ;  Hartell  v. 
Tilghman,  99  U.  S.  547  [12  Am.  &  Eng.  250] ;  Sizer  v.  Many, 
16  How.  98  [6  Am.  &  Eng.  189] ;  Burr  v.  Gregory,  2  Paine,  - 
426 ;  Blanchard  v.  Sprague,  1  Cliff.  288 ;  Hill  v.  Whitcomb, 
1  Holmes,  317;  Goodyear  v.  Union  India  Rubber  Co.  4 
Blatch.  63 ;  Meserole  v.  Union  Paper  Collar  Co.  6  Blatch. 
356 ;  Goodyear  v.  Day,  1  Blatch.  565 ;  Brooks  v.  Stolley,  3 
McLean,  523 ;  Pulte  v.  Derby,  5  McLean,  328 ;  Curt.  Pat.  § 
496 ;  Walk.  Pat.  §  388. 

The  writ  of  error  cannot  be  sustained  on  the  ground  that 
the  Court  went  into  the  question  of  the  validity  of  the 
patent. 

Kinsman  v.  Parkhurst,  18  How.  289  [6  Am.  &  Eng.  273] ; 
White  V.  Lee,  14  Fed.  Rep.  789 ;  Rogers  v.  Riessner,  30  Fed. 
Rep.  525;  Bartlett  t?.  Holbrook,  1  Gray,  114;  Marston  v. 
Swett,  66  N.  T.  206  ;  S.  C.  82  N.  Y.  526 ;  Burr  v.  Duryee,  2 
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Fish.  Pat.  Cas.  -ISo ;  Baltimore  Car  Wlieel  Co.  t:  North  Bal- 
timore Paaaenger  R.  Co.  21  Fed.  Rep.  50  ;  "Walk.  Pat  §  307. 

Meaara.  Jons  B.  and  W.  H.  Sasborn,  for  plaintift'  in  error, 
in  opposition: 

The  pleadings  put  in  issue  the  validity  of  the  patonta,  and 
the  novelty  and  utility  of  both.  The  Court  tried  and 
decided  all  these  issues.  Under  this  state  of  facts,  this  case 
was  one  arising  under  the  patent  laws  of  the  United  Statea. 

Brooks  V.  Stolley,  3  McLean,  523  ;  Littlefield  r.  Perry,  21 
Wall.  205  [9  Am.  &  Eng.  446] ;  Bloomer  v.  Gilpin,  4  Fish. 
Pat.  Cas.  54 ;  Magic  Ruffle  Co.  v.  Elm  City  Co.  13  Blatch. 
157;  Woodworth  r.  Weed,  1  Blatch.  165;  Wilson  r.  Sher- 
man, Id.  538  ;  Woodworth  v.  Cook,  2  Blatdi.  160 ;  Pulte  v.  ■ 
Derby,  5  McLean,  336 ;  Bay  r.  Hartshorn,  3  Fish.  Pat.  Cas. 
32 ;  Goodyear  v.  Coiigrees  Rubber  Go.  3  Blatch.  449 ;  Blanch- 
ard  r.  Sprague,  1  Cliff.  288. 

The  plaintiff  in  error  waa  not  estopped  to  contest  the 
validity  of  the  patent. 

Brown  i'.  Laphani,  27  Fed.  Rep.  77;  Burr  r.  Duryee,  2 
Fish.  Pat.  Cas.  275,  284;  Moody  v.  Taber,  1  Ban.  &  Ard. 
Pat.  Cas.  41-43;  Bostock  i'.  Goodrich,  25  Fed.  Rep.  819; 
Bell  V.  McCuUough,  1  Fish.  Pat.  Cas.  380;  Wood  r.  Wells, 
6  Fish.  Pat.  Cas.  885. 

Mr.  Justice  Gray  delivered  the  opinion  of  the  Court : 
The  original  action  was  brought  in  the  Circuit  Court  of 
the  United  States  tor  the  District  of  Minnesota  by  a  citizen 
of  Nebraaka  against  a  corporation  of  Minnesota,  for  breach 
of  an  agreement  in  writing,  dated  December  17,  1877,  by 
which  the  plaintiff  granted  to  the  defendant  the  right  to 
make  and  sell  within  a  defined  territory  a  certain  kind  of 
plow,  under  letters  patent  gmnted  August  18,  1874,  to  the 
plaintiff  for  an  improvement  in  plows  (of  which  he  alleged 
in  his  complaint  that  he  was  the  first  and  original  inventor), 
and  the  defendant  agreed  to  make  such  plows  in  a  good 
and  workman-like  manner,  and  to  advertise  and  sell  them  at 

127  V.  H.  3T6-STr. 
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Act  of  July  8, 1870,  chap.  230,  §  56, 16  Stat  at  L.  207.  The 
language  applied  to  this  subject  in  the  Patent  Act  of  1886, 
under  which  the  cases  of  Wilson  v.  Sandford,  10  How.  99 
[5  Am.  &  Eng.  122],  and  Brown  v.  Shannon,  20  How.  55 
[6  Am.  &  Eng.  854],  were  decided,  was  that  used  in  that  Act 
in  defining  the  jurisdiction  of  the  Circuit  Court  in  patent 
cases,  namely,  "  actions,  suits,  controversies  and  cases,  arising 
under  any  law  of  the  United  States,  granting  or  confirming 
to  inventors  the  exclusive  rights  to  their  inventions  or  dis- 
coveries." Act  of  July  4, 1836,  chap.  357,  §  17, 5  Stat,  at  L. 
1 24.  Similar  words  were  used  in  the  Patent  Act  of  1861  in 
defining  the  jurisdiction  of  this  Court.  Act  of  February  18^ 
1861,  chap.  87, 12  Stat,  at  L.  130.  But  in  the  Act  of  1870^ 
as  in  the  Revised  Statutes,  Congress,  while  using  similar 
language  in  defining  the  jurisdiction  of  the  Circuit  Court, 
substituted  (it  must  be  supposed,  purposely)  the  new  phrase, 
"  touching  patent  rights,"  in  defining  the  jurisdiction  of  this 
Court. 

The  present  case  was  an  action  upon  a  contract  by  which 
the  plaintiff  licensed  the  defendant  to  make  and  sell  a  pat* 
ented  article,  and  not  a  suit  for  infringing  the  plaintiff's 
patent.  But  the  questions  whether  that  patent  was  valid^ 
and  whether  it  had  been  infringed,  were  put  in  issue  by  the 
pleadings,  and  decided  by  the  Circuit  Court.  Whether, 
within  the  meaning  of  other  statutes,  a^id  in  the  light  of 
previous  decisions,  this  case  should  be  considered  as  ^^  arising 
under "  the  patent  laws  of  the  United  States,  is  a  question 
not  before  us.  See  Dale  Tile  Mfg.  Co  v.  Hyatt,  125  U.  S 
46  [17  Am.  &  Eng.  508],  and  cases  thers  cited.  It  is  sufficient 
for  the  decision  of  this  motion,  that  we  have  no  doubt  that  a 
case  in  which  the  validity  and  the  infringement  of  a  patent 
are  controverted  is  a  "  case  touching  patent  rights,"  and 
therefore  within  the  appellate  jurisdiction  of  this  Court, 
under  §  699  of  the  Revised  Statutes,  without  regaid  to  the 
sum  or  value  in  dispute. 

Motion  to  dismiss  for  vxint  of  jurisdiction  denied. 

127  V.  S.  S78. 
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Statement  of  the  case. 

useful  Improvements  in  Lead-Holders  for  Pencils,  of  which; 
the  following  is  a  specification. 

The  object  of  my  present  invention  is  to  hold  the  lead  or 
crayon  in  pencils  from  slipping  back  within  the  tube  when 
,  pressed  upon  by  the  act  of  writing,  without  danger  of  break- 
ing the  lead. 

Lead-tubes  now  in  common  use  are  usually  slotted  at  the 
lower  end  to  form  elastic  clamping-fingers,  which  fingers  are 
closed  upon  the  lead  near  its  point  end  by  a  sleeve  or  tube- 
which  moves  longitudinally  over  the  fingers.  These  fingers- 
are  either  smooth  upon  the  inside  or  terminate  at  their  ends  in 
sharp  inward  projections  or  claws.  The  first  kind  soon  be* 
come  so  smooth  that  the  lead  slips  back  when  borne  upon  in^ 
the  act  of  writing ;  and  the  second  frequently  breaks  the  lead 
when  the  clamping-sleeve  is  tightened  up,  and  when  tight- 
ened up  carefully  the  lead  often  breaks  in  use,  when  writing 
with  the  pencil  inclined.  I  overcome  both  of  these  objec- 
tions by  making  a  fine  screw-thread  within  the  lower  end 
of  the  tube  before  it  is  slotted  to  form  the  clamping- 
fingers. 

In  the  accompanying  drawings.  Fig.  1  is  an  elevation  of 
the  lead-tube,  detached  from  the  case,  and  having  the  clamp- 
ing-sleeve in  position.  Fig.  2  is  a  central  vertical  section  of 
the  lower  part  of  the  case  and  the  lower  end  of  the  slotted 
lead-tube.  The  upper  portion  of  the  case  and  the  lead-tube- 
are  shown  in  elevation.  Fig.  8  is  a  longitudinal  central  sec- 
tion of  the  lower  part  of  the  lead-tube,  greatly  enlarged.  In 
this  view,  as  in  Fig.  2,  the  clamping-sleeve  is  removed. 

The  lead-tube  .A  is  provided  with  three  collars,  6,  c,  and  d. 

To  the  collars  c  and  b  is  secured  a  tube,  B,  and  upon  thifr 
is  secured  the  outer  finish  of  the  case,  as  follows :  The  per- 
forated lower  cap,  C,  is  soldered  or  otherwise  suitably  se- 
cured upon  the  lower  end  of  said  tube  B.  The  outer  shell,. 
D,  is  slipped  over  the  tube  B  until  it  strikes  the  lower  cap^ 
leaving  the  upper  end  of  said  tube  B  exposed  to  receive  the 
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slotted  end  of  the  tube  to  press  the  threaded  fingera  upon  a 
lead,  substantially  &a  described. 

JOHN'  HOLLAND. 
"Witnesaes : 
M.  "W.  Olivbr, 
Geo.  J.  MtjRRAT. 

The  fectfl  are  stated  by  the  Court. 

Mr.  Georqb  J.  MuRRAT,  for  appellant : 

It  18  clear  that  defendants'  device  emhodlea  the  mvention 
covered  by  the  two  claima  of  complainant's  patent. 

Imhaeuser  v.  Baerk,  101  U.  S.  647  [12  Am.  &  Eng.  443] ; 
Bates  V.  Coe,  98  U.  S.  87  [12  Am.  &  Eng.  150]  ;  Blanehard 
V.  Putnam,  8  "Wall.  420  [8  Am.  &  Eng.  107]. 

Complainant  was  entitled  to  a  decree  in  accordance  with 
the  prayer  of  the  bill. 

Sharon  v.  Hill,  22  Fed.  Rep.  28 ;  Peterson  v.  Simpkins,  25 
Fed.  Rep.  486 ;  Coffin  v.  Ogden,  18  Wall.  120  [9  Am.  &  Eng. 
125]. 

Messrs.  E.  E.  "Wood  and  Edward  Boyd,  for  appellees : 
A  sale  of  the  thing  patented  to  an  ageut  of  the  patentee, 

employed  by  him  to  make  the  purchase,  on  account  of  the 

patentee,  is  not,  per  se,  an  infringement. 

Byam  v.  Bullard,  1  Curt.  100  ;  Curt.  Patents,  4th  ed.  §  800. 

Mr.  Justice  Grat  delivered  the  opinion  of  the  Court : 
This  ia  an  appeal  from  a  decree  dismissing  a  bill  in  equity 
for  the  infringement  of  letters  patent  granted  to  the  plaintiff 
Januaiy  22,  1884,  for  "  improvements  in  lead-holdera  for 
pencils,"  which  (omitting  the  drawings  and  the  explanations 
of  them)  fully  shows  the  invention  claimed  and  the  form  of 
lead-holders  or  lead-tubes  previously  in  use  and  known  to 
the  patentee,  as  follows : 

*'  The  object  of  my  present  invention  ia  to  hold  the  lead  or 
crayon  in  pencils  from  slipping  back  within  the  tube  when 
lar  r.  a.  s»7. 


Oct.,  1887.]        HOLLAND  r.  SHIPLEY.  609 

Opinion  of  the  Court, 

preeaed  upon  by  the  act  of  writing,  without  danger  of  break- 
ing the  lead. 

"  Lead-tubea  now  in  common  nee  are  usually  slotted  at 
the  lower  end  to  form  elastic  clamping  fingers,  which  fingers 
are  closed  upon  the  lead  near  its  point  end  by  a  sleeve  or  a 
tube  which  moves  longitudinally  over  the  fingers.  These 
fingers  are  either  smooth  npoii  the  inside,  or  terminate  at 
their  ends  in  sharp  inward  projections  or  claws.  The  first 
kind  soon  become  so  smooth  that  the  lead  slips  back  when 
borne  upon  in  the  act  of  writing ;  and  the  second  frequently 
breaks  the  lead  when  the  clamping  sleeve  is  tightened  up, 
and  when  tightened  up  carefully  the  lead  often  breaks  in  use 
when  writing  with  the  pencil  inclined.  I  overcome  both 
these  objections  by  making  a  fine  screw  thread  within  the 
lower  end  of  the  tube,  before  it  is  slotted  to  form  the  clamp- 
ing fingers. 

"  The  clamping  fingers  may,  instead  of  being  screw  threaded 
upon  the  inside,  be  serrated  or  roughened  to  accomplish  the 
same  result ;  but  the  screw  thread  is  much  better,  because  by 
this  means  a  uniformly-even  roughened  surface  can  he  made 
within  the  lower  end  of  the  tube  at  comparatively  small  ex- 
pense; and,  as  these  pencils  are  designed  to  take  the  place 
of  the  common  lead  pencil,  they  must  be  made  cheaply  to 
insure  their  introduction  into  general  use. 

"  I  am  aware  that  it  is  old  to  provide  a  pencil  case  for 
holding  ordinary  lead  pencils  with  a  sliding  ring,  to  which 
are  secured  spring  clamps  having  their  holding  surfaces  ser- 
rated, and  having  their  shanks  bent  to  approach  each  other, 
then  jut  outwardly  and  downwardly  at  their  free  ends,  so 
that  a  ring  slide  may  be  moved  upon  said  shanks  to  cause 
the  free  ends  of  the  clamps  to  graap  or  release  a  pencil;  and 
I  am  also  aware  that  it  irf  old  to  provide  the  lead-holding 
tube  of  a  pencil  with  an  interior  thread  and  a  single  slot.  I 
therefore  do  not  claim  either  of  these  devices. 

"  I  claim  as  ray  invention : 

"  1.  As  a  new  article  of  manufacture,  a  lead-tube  for  pen- 
is? L'.  H.  SST-SBS, 
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•cils,  consisting,  substantially  as  before  set  forth,  of  a  tube 
provided  at  one  end  with  internal  or  female  threads  and  two 
or  more  longitudinal  slots  to  form  threaded  fingers. 

"  2.  The  combination,  with  the  lead  tube  provided  at  one 
end  with  internal  threads  and  two  or  more  longitudinal  slots, 
of  a  clamping  sleeve  adapted  to  be  adjusted  upon  the  slotted 
end  of  the  tube  to  press  the  threaded  fingers  i^pon  a  lead,  sub- 
stantially as  described." 

It  thus  appears  upon  the  face  of  the  plaintiff's  specification 
that  there  were  already  in  use  lead-holding  tubes  for  pencils 
with  two  or  more  slots  at  the  lower  end,  so  as  to  form  elastic 
<;lamping  fingers,  closing  upon  the  lead  by  means  of  a  sliding 
sleeve ;  as  well  as  tubes  with  a  single  slot  and  an  interior 
screw  thread. 

The  slots,  the  screw  thread  within,  and  the  outer  sleeve 
being  all  old,  and  the  combination  of  two  or  more  slots  with 
the  sleeve,  or  of  a  single  slot  with  the  screw  thread,  being 
Also  old,  it  is  too  cle^r  for  discussion,  that  to  make  two  or 
more  slots  in  a  tube  threaded  inside  and  sleeved  outside  re- 
quired no  invention ;  and  it  is  therefore  unnecessary  to  con- 
sider the  evidence  upon  the  question  whether  the  plaintiflf 
was  the  first  person  who  did  this. 

Decree  affirmed. 

197  V.  S.  S98. 

Patent  in  suit : 

No.  292,313.    J.  Holland,  January  22, 1884.     Lead-holders 
for  Pencils. 


edited: 

In  Supreme  Court  in: 
Hill  V.  Wooster,  132  U.  S.  693, 
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JACOB  0.  JOYCE,  APPELLANT,  v.  CHILLICOTHE 
FOUNDRY  AND  MACHINE  WORKS   COMPANY 

BT  All. 

1*7  U.S.  SS7-a«a.    Oet.  T«ma,  1887. 

[Bk.  32.    L.  ed.  171.    44  O.  G.  107.J 

Affirming  Ibid,  15  Fed.  Bep.  260. 

Argued  January  26, 1888.    Decided  May  14, 1888. 

Particular  patent  construed,  limited  and  not  infringed. 

1.  Claim  1  of  letters  patent,  No.  154,989,  J.  O.  Joyce,  Septem- 
ber 15, 1874,  lifting-jacks  for  '*  a  pawl  for  lever  jack  with  two 
or  more  teeth,  and  adapted  to  move  in  inclined  slots,  grooves 
or  guides  formed  in  the  frame,  substantially  as  described," 
limited  in  view  of  the  specification  to  a  pawl  moving  by  grav- 
ity  alone  in  inclined  slots,  grooves  or  guides  formed  in  the 
frame  and  held  not  infringed  by  a  pawl  mounted  upon  an  in- 
cline, with  a  spring  to  press  the  pawl  down  the  incline,  as- 
sisted by  gravity,  and  having  no  slots,  grooves  or  guides 
formed  in  the  frame,     (p.  613.) 

Appeal  from  a  decree  of  the  Circuit  oourt  of  the  United 
States  for  the  Southern  District  of  Ohio,  dismissing  a  suit 
for  the  infringement  of  letters  patent. 

Reported  below  in  15  Fed.  Eep.  260. 

The  facts  are  stated  by  the  Court. 

Messrs.  E.  E.  Wood  and  Edward  Boyd,  for  appellant : 

We  understand  that  the  rule  of  law  requires  that  to  defeat 
a  patent  the  same  organization  must  be  shown,  operating  in 
the  same  manner,  and  producing  the  same  result  substantially. 

Turrill  v.  Railroad,  1  Wall.  491  [11  Am.  &  Eng.  235] ; 
Bates  V.  Coe,  98  U.  S.  31  [12  Am.  &  Eng.  150] ;  Clough  v. 
Barker,  106  U.  S.  176  [14  Am.  &  Eng.  211]. 

In  the  latter  case  the  Supreme  Court  say,  in  speaking  of 
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objects  arL%  first  to  substitute  the  weight  of  the  pawl,  sliding 
IQ  incliued  slots,  grooves,  or  guides,  for  the  elastic  Bpriug 
usually  employed  to  press  it  against  the  teeth  of  the  ratchet 
bar;  and,  Beeond,  to  obtain  greater  strength  by  dividing  the 
load  among  several  teeth  of  the  pawl  and  ratchet  bar,  instead 
of  supporting  it  all  on  one  tooth,  as  is  commonly  done. 

*'  Fig,  1  of  the  accompanying  drawings  is  a  vertical  sec- 
tion of  BO  much  of  a  jack  as  is  necessary  to  show  my  im- 
provements; and  Fig.  2  is  a  modification  of  the  same,  in 
which  the  pina  and  slots  of  Fig.  1  are  exchanged  for  the 
tongue  and  groove  in  Fig.  2. 

"Referring  to  Fig.  1,  A  is  the  pawl,  having  teeth  that 
engage  with  the  teeth  of  the  ratchet  bar  B.  D  D'  are  slots 
ill  the  frame  of  the  jack,  inclined  to  tlie  axis  of  the  ratchet 
bar  at  the  angle  of  about  forty-five  degrees,  \u  which  elota 
move  the  pina  C  C  of  the  pawl  A. 

"The  operation  is  seen  at  a  glance.  "WTien  the  ratchet  bar 
is  raised  ita  teeth  crowd  or  slide  the  pawl  np  the  inclined 
elots  out  of  the  way,  so  as  to  allow  it  to  pass,  until  it  has 
traveled  the  length  of  a  tooth,  when  the  weight  of  the  pawl 
causes  it  to  fall  back  into  the  next  tooth  below,  ready  to 
hold  the  ratchet  bar  at  the  point  gainetl,  ready  for  another 
lift,  and  BO  on. 

"In  Fig.  2,  instead  of  slots  J)  D',  there  is  a  tongue,  D,  on 
each  side  of  the  pawl,  with  corresponding  grooves  in  the 
frame  of  the  jack,  iu  which  the  said  tongues  move;  or  the 
tongues  may  be  on  the  fi-ame,  with  the  grooves  in  the  pawl ; 
the  tongues  and  grooves  performing  the  same  office  that  the 
pins  and  slots  do  in  the  form  of  construction  shown  in  Fig.  1. 

"Other  modifications,  involving  the  same  principle  of 
operation,  may  be  possible;  hut  I  prefer  the  construction 
represented  in  Fig.  1,  at  the  same  time  not  limiting  my- 
self strictly  to  that,  hut  claiming  any  equivalent  arrangement 
by  which  the  same  objects  are  accomplished  in  Bubatantialiy 
the  same  manner. 

"I  claim  as  my  invention: 
127  u.  s.  ass.3ao. 


J.  0.  JOYCE. 

Lirtlll-ltekt. 

No.  154,988.  Pilantsd  $«pt.  15, 1874. 


Oct.,1887.]  JOYCE  r.  CHILLICOTHE  FOUNDRY,  &c.  G17 

Opinion  of  the  Court. 

"1.  A  pawl  for  lever-jack  with  two  or  more  teeth,  and 
adapted  to  move  in  inclined  slots,  grooves,  or  guides  formed 
in  the  frame,  substantially  as  described. 

"2.  The  combination  of  the  pawl  A  with  its  pins  C  C, 
slots  D  D',  and  ratchet  bar  B,  substantially  as  described." 

Each  defendant  put  in  a  separate  answer,  alleging  want  of 
novelty,  and  setting  forth  sundry  prior  patents  in  which  it 
was  averred  the  invention  was  contained,  and  also  giving 
the  names  of  sundry  prior  inventors.  Each  answer  denied 
infringement.  The  answer  of  the  Company  averred  that  it 
had  made  for  its  codefendant  parts  of  lifting-jacks  in  accord- 
ance with  letters  patent  of  the  United  States  granted  to 
Samuel  Mosler,  No.  168,663,  dated  October  11,1875;  No. 
172,471,  dated  January  18,  1876;  and  No.  194,711,  dated 
August  28, 1877.  Issue  was  joined  and  proofs  were  taken 
on  both  sides,  and  the  Circuit  Court  dismissed  the  bill  with 
costs.    Its  decision  is  reported  in  15  Fed.  Rep.  260. 

In  the  opinion  of  the  Circuit  Court  it  is  said :  "  The  spec- 
ification describes,  and  the  drawings  show,  a  frame  with 
parallel  sides,  between  which  a  pawl  moves  in  parallel  slots 
in  the  frame,  forming  guideways  inclined  toward  the  verti- 
cally-moving ratchet  bar.  The  pawl  is  provided  with  a  series 
of  teeth  on  the  face  adjacent  to  the  ratchet  bar,  and,  at  op- 
posite sides,  with  projections  or  lugs  engaging  in  the  inclined 
slots  of  the  frame.  The  guide  slots  are  inclined  at  an  angle 
of  forty-five  degrees  or  thereabouts,  and  the  pawl  is  actuated 
solely  by  gravity  to  move  down  the  inclines,  and  engage  its 
teeth  with  those  of  the  ratchet  bar ;  and  the  patentee  states, 
in  his  specification,  as  one  of  the  objects  of  the  invention, 
his  purpose  to  utilize  the  gravity  of  the  pawl  itself,  thus 
arranged  as  a  substitute  for  a  spring." 

The  clear  statement  of  the  specification  in  this  respect  is 
that  the  first  object  of  the  invention  is  "  to  substitute  the 
weight  of  the  pawl,  sliding  in  inclined  slots,  grooves,  or 
guides,  for  the  elastic  spring  usually  employed  to  press  it 
Against  the  teeth  of  the  ratchet  bar."    The  specification  also 
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BajB,  that,  "  when  the  ratchet  bar  is  raised,  its  teeth  crowd 
or  Blide  the  pawl  up  the  iuclined  slots  out  of  the  way,  bo  as 
to  alRiw  it  to  pass,  until  it  has  traveled  the  length  of  a  tooth, 
when  the  weight  of  the  pawl  causes  it  to  fall  back  into  the 
next  tooth  below,  ready  to  hold  the  ratchet  bar  at  the  point 
gained,  ready  for  another  lift,  and  so  on."  These  are  plain 
fltateiiiciits,  that  the  weight  of  the  pawl,  unaided  by  any 
spring,  is  to  be  used  to  cause  the  pawl  to  fall  back  into  the 
next  tooth  below,  after  the  ratchet  bar  has  traveled  the  length 
of  a  tooth,  such  weight  of  the  pawl  being  employed  to  press 
it  against  the  teeth  of  the  ratchet  bar,  in  place  of  the  use  of 
an  elastic  spring  for  that  purpose.  The  inclined  slots, 
grooves,  or  guides  formed  in  the  fi'ame,  in  which  the  pawl 
moves  are  the  slots  D  D',  made  in  the  frame  of  the  jack,  and 
*'  inclined  to  the  axis  of  the  ratchet  bar  at  the  angle  of  about 
forty-five  degrees,"  in  which  slots  tlie  pins  C  C  of  the  pawl 
move.  The  specification  states  that,  instead  of  such  slots  in 
the  frame  of  the  jack,  there  may  be  grooves  in  such  frame, 
one  on  each  side  of  the  pawl,  in  which  a  tongue  on  each  side 
of  the  pawl  moves ;  or  there  may  he  tongues  on  the  frjime 
and  g^oo^■e3  in  the  pawl ;  the  tongues  and  grooves  perform- 
ing the  same  office  that  the  pins  and  slots  do  in  the  first  form 
of  constractioii. 

In  the  opinion  of  the  Circuit  Court  the  following  state- 
ment is  made  as  to  the  defendants'  jtiek,  which  we  deem  to 
be  correct :  "  The  defendants  manufacture  a  jack  having  a 
.many- toothed  pawl  resting  at  its  bottom  upon  a  seat  slightly 
inclined  toward  the  rack  bar,  and  actuated  b}'  a  spring  placed 
behind  it  within  the  frame.  The  inclination  of  the  seat  is 
not  sufficient  to  actuate  the  pawl  hy  gravity,  nor  are  there 
any  slots  or  other  means  of  guiding  the  pawl  in  the  sides  of 
the  frame ;  the  function  of  the  inclined  seat  being  rather  to 
assist  the  spring  in  preventing  a  backward  slip  of  the  pawl 
when  under  pressure,  than  to  facilitate  the  forward  move- 
ment of  the  pawl,  although  to  the  latter  result  it  may  con- 
tribute in  a  slight  degree." 
lin'  i;.  s.  361-562. 
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granted  March  14,  1876,  to  Thomas  R.  Bailey,  Jr.,  for  an 
improvement  in  hydrants. 

Reported  below  in  22  Fed,  Rep.  292. 

The  facts  are  fdlly  stated  in  the  opinion. 

Mr.  Edward  J.  Hill,  for  appellants : 

It  is  the  specification  which  governs  and  the  drawings 
merely  illustrate. 

Hogg  V.  Emerson,  11  How.  587  [5  Am.  &  Eng.  279] ;  S.  C. 
6  How.  485  [5  Am.  &  Eng.  1]. 

This  is  a  claim  for  a  result  or  effect. 

Case  V.  Brown,  2  Wall.  320  [7  Am.  &  Eng.  860]. 

The  first  claim  of  the  reissue  is  identical  with  the  second 
claim  of  the  original. 

Winans  v.  New  York  &  E.  R.  R.  Co.,  21  How.  88  [6  Am. 
&  Eng.  440] ;  Purbush  v.  Cook,  2  Fish.  Pat.  Cas.  668. 

The  claim  is  for  the  hydrant  itself  constructed  and  arranged 
as  described. 

Winans  v.  Schenectady  &  T.  R.  R.  Co.,  2  Blatch.  279. 

The  new  parts  are  as  distinctly  pointed  out  by  means  of 
the  words  "  with,"  "  and  with,"  as  if  separately  numbered. 

Tuck  V.  Bramhill,  6  Blatch.  95;  Taylor  v.  Archer,  8 
Blatch.  318 ;  Silsby  v.  Foot,  14  How.  218  [5  Am.  &  Eng. 
411];  Providence  Rubber  Co.  v.  Goodyear,  9  Wall.  795  [8 
Am.  &  Eng.  150]. 

The  record  we  proved  by  a  sworn  copy. 

1  Qreenl.  Ev.  §  496 ;  Evanston  v.  Gunn,  99  U.  S.  660. 

The  records  are  received  in  courts  of  justice  as  evidence 
of  the  facts  stated. 

Gait  V.  Galloway,  4  Pet.  843. 

The  original  specification  was  clear  enough  to  be  under- 
stood by  ordinary  mechanics. 

Hogg  V.  Emerson,  6  How.  473  [5  Am.  &  Eng.  1]. 

The  sole  question  involved,  one  of  fact,  was  forever  settled 
by  the  Commissioner  when  he  granted  the  reissue.  Did  he 
act  erroneously  ?    Then  the  only  remedy  was  by  interference 
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V.  Broomall,  115  XT.  S.  429,  438  [16  Am.  &  Eng.  176] ;  Ives, 
V.  Sargent,  119  U.  8.  652,  662,  663  [16  Am.  &  Eng.  512]. 

The  law  of  the  original  structure  must  control ;  and  no* 
afterthought  can  convert  the  thing  into  what  it  was  not  nor- 
mally designed  to  be. 

Clough  V.  Barker,  106  U.  S.  166  [14  Am:  &  Eng.  ?11];. 
American  Bell  Tel.  Co.  v.  Dolbear,  17  Fed.  Rep.  604,  605. 

The  testimony  of  a  single  witness  cannot  warrant  a  court 
of  equity  in  finding  for  the  complainant  against  the  denial  or 
defendant's  answer. 

Tobey  v.  Leonard,  2  Cliff,  40,  50,  51 ;  Andrews  v.  Hyde,. 
8  Cliff,  516,  522 ;  Carpenter  v.  Providence  Wash.  Ins.  Co.,  4 
How.  185,  218  ;  Grant  i;.  Grant,  34  Beav.  623,  627. 

He  who  has  rights  and  sleeps  upon  them  justly  loses  them*. 

Miller  v,  Bridgeport  Brass  Co.  104  XT.  S.  350, 352  [13  Am. 
&  Eng.  803.] 

The  procurement  of  such  reissue  at  so  late  a  date,  and  after 
years  of  adverse  practice,  by  others,  was  unjust,  unlawful  and 
fraudulent. 

Matthews  v.  Boston  Machine  Co.  105  TJ.  8.  54  [18  Am.  &. 
Eng.  501] ;  Bantz  v.  Frantz,  105  U.  S.  160  [13  Am.  &  Eng. 
542] ;  Gage  v.  Herring,  107  U.  S.  640  [14  Am.  &  Eng.  454]  ^ 
Clements  v.  Odorless  Excavating  Apparatus  Co.  109  XJ.  S. 
641  [15  Am.  &  Eng.  44] ;  Turner  &  S.  Mfg.  Co.  v.  Dover 
Stamping  Co.  Ill  U.  8.  319  [15  Am.  &  Eng.  238] ;  WoUen- 
sak  V.  Reiher,  115  U.  8.  96  [16  Am.  &  Eng.  162] ;  WKite  v. 
Dunbar,  119  IT.  8. 47  [16  Am.  &  Eng.  397] ;  Newton  v.  Purst^ 
A  B.  Mfg.  Co.  Id.  373  [16  Am.  &  Eng.  450] ;  Matthews  t?. 
Ironclad  Mfg.  Co.  124  XT.  8.  347,  851. 

The  raX^falsus  in  uno^falsus  in  omnibus  should  be  applied. 

The  Santissima Trinidad,  7  Wheat.  283, 339;  Union  8ugar 
Eefinery  v.  Matthiesson,  3  Cliff.  639,  654. 

The  conduct  of  Thomas  R.  Bailey,  Jr.,  must  negative  any 
attempt,  at  this  distance  of  time,  to  establish  a  Qlaim  to  such 
invention. 
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Atlantic  Works  v.  Brady,  107  U.  S.  192  [14  Am.  &  Eng, 
380.] 

There  is  nothing  in  regard  to  which  a  witness  is  more 
likely  to  be  mistaken  than  in  fixing  the  date  at  which  a 
transaction  long  past  took  place. 

Willett  V.  Fister,  18  Wall,  91,  97 ;  Wing  v.  Richardson,  2 
Cliff.  449,  453;  Hawes  v.  Antisdel,  2  Ban.  &  Ard.  10,  22 ; 
Sinclair  v.  Backus,  5  Ban.  k  Ard.  81,  83,  84. 

Whenever  a  party  desires  to  show  that  his  invention  was 
prior  to  his  application  for  the  patent,  he  must  prove  the  fact 
by  other  suflicient  evidence. 

Wing  V.  Richardson,  2  Cliff.  449,  450 ;  Dane  v,  Chicago 
Mfg.  Co.  6  Fish.  Pat.  Cas.  130,  l'83 ;  Howard  v.  Christy,  2 
Ban.  &  Ard.  457,  458. 

The  application  must  fully  disclose  the  invention. 

Chicago  &  K  W.  R.  Co.  v.  Sayles,  97  "C.  S.  654  [12  Am.  & 
Eng.  121] ;  Eagleton  Mfg.  Co.  v.  West  B.  &  C.  Mfg.  Co.  18 
Blatch.  218,  220,  222. 

Usually  the  claim  contains  the  words  *'  as  described  "  or 
"  substantially  as  described,"  or  words  of  like  import,  which 
are  understood  as  referring  back  to  the  specification.  Words 
of  such  import,  if  not  expressed  in  the  claim,  must  be  implied. 

Mitchell  V.  Tilghman,  19  Wall.  287, 391  [9  Am.  &  Eng.  174]. 

Mr.  Justice  Blatchford  delivered  the  opinion  of  the  Court: 
This  is  a  suit  in  equity,  brought  in  the  Circuit  Court  of 
the  United  States  for  the  Eastern  District  of  Michigan,  by 
James  Flower,  Thomas  Flower,  and  George  Flower,  against 
the  City  of  Detroit,  the  Fire  Commission  of  the  City  of  De- 
troit, Beiyamin  Yernon,  President  thereof,  and  the  Board  of 
Water  Commissioners  ot  the  City  of  Detroit,  for  the  infringe- 
ment of  reissued  letters  patent,  No.  6990,  granted  March  14, 
1876,  on  an  application  filed  February  17, 1876,  to  Thomas 
R.  Bailey,  Jr.,  for  an  "  improvement  in  hydrants,"  the  original 
patent,  No.  75,344,  having  been  granted  to  said  Bailey  March 
10, 1868.     Among  the  defences  set  up  in  the  answer,  it  was 
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alleged  that  new  matter,  not  constituting  any  substantial 
part  of  the  alleged  invention  upon  which  the  original  patent 
was  granted,  was  introduced  into  the  specification  of  the  re- 
issue, and  that  the  reissue  is  not  for  the  same  invention  as 
the  original  patent,  and  is  void. 

The  specifications  and  claims  of  the  original  and  of  the 
reissue  are  here  placed  side  by  side  in  parallel  columns,  the 
parts  in  each  which  are  not  found  in  the  other  being  in  italic. 


OriginaL 

"  To  all  whom  it  may  con- 
cern: 

"  Be  it  known  that  I,  T.  R. 
Bailey,  Jr.,  of  Lockport,  in 
the  county  of  Niagara,  and 
State  of  New  York,  have  in- 
vented a  new  and  improved 
hydrant  fire  plug ;  and  I  do 
hereby  declare  that  the  follow- 
ing is  a  full,  clear  and  exact 
description  thereof,  which 
will  enable  Mose  skilled  in  the 
art  to  make  and  use  the  same, 
reference  being  had  to  the 
accompanying  drawings  form- 
ing part  of  this  specification. 

"  This  invention  relates  to  a 
new  and  improved  method  of 
constructing  fire  plugs  or  hy- 
drants ;  and  the  invention  con- 
sists in  operating  a  cylinder 
valve  in  a  suitable  case,  and  in 
ihe  arrangement  and  com- 
bination  of  parts  connected 
therewith^  as  hereinafter  de- 
scribed. 
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"  To  all  whom  it  may  con- 
cern: 

"  Be  it  known  that  I,  T. 
R.  Bailey,  Jr.,  of  Lockport, 
in  the  county  of  Niagara,  and 
State  of  New  York,  have  in- 
vented a  new  and  improved 
hydrant  fire  plug ;  and  I  do 
hereby  declare  the  following 
to  be  Vi,  full,  clear  and  exact 
description  thereof,  which 
will  enable  others  skilled  in 
the  art  to  xohich  my  invention 
relates  to  make  and  use  the 
same,  reference  being  had  to 
the  accompanying  drawing^ 
which  forms  a  part  of  this 
specification. 

"  This  invention  relates  to 
improvements  in  the  construc- 
tion of  fire  plugs  or  hydrants. 


Jn  763'^-^ 


T.R.Bailey  Jr. 
HifdrcLnl. 


3^j.. 


witnesses 


J>alenied  MaTJO,/86i 


Invenicr 


I.  S.  BAILIY,  ;>. 
STDSAITS. 

EaiBBUBd  Xirch  14,  1876. 
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"  Pig.  1  represents  a  longi- 
tudinal central  section  of  the 
hydrant,  showing  the  parts  of 
which  it  is  composed  and  the 
manner  of  their  arrangement. 
Pig.  2  is  a  cross  section  of 
Fig.  1  through  the  line  x  x. 

"  Similar  letters  of  reference 
indicate  corresponding  parts. 


"A  represents  the  hydrant 
tube,  from  which  the  water 
is  discharged.  B  is  the  hor- 
izontal section  which  is  con- 
nected with  the '  water  main,' 
and  which  forms  the  valve 
chamber. 

"  C  is  a  loose  casing  around 
the  hj'drant  tube, /or  protect- 
ing the  tube  from  dirty  etc.  D 
is  the  cylinder  valve,  which 
has  its  seat  at  its  lower  end, 
on  elastic  or  leather  packing, 
secured  in  a  groove,  as  seen 
in  the  drawing  at  a.  £  is  a 
rod,  having  a  screw  thread 
on  its  upper  end,  by  which 
the  valve  is  operated.  P  is  a 
sleeve  nut,  which  engages  with 
the  screw  on  the  rod,  raising 
and  lowering  it  as  the  nut  is 
turned.  This  nut  is  turned 
by  a  wrench  on  the  head  G. 

"  The  sleeve  nut  is  secured 


^^In  the  dravnng,  Fig.  1 
represents  a  longitudinal  cen- 
tral section  of  a  hydrant  ac- 
cording to  my  invention : 

"Pig.  2  a  cross  section  of 
the  same  through  lines  xx  of 
Fig.  1. 

^^My  invention  consists  in 
the  following  parts  and  combi- 
nations^ as  hereinafter  specified 
and  claimed^  wherein 

"A  represents  the  hydrant 
tube,  from  which  water  is 
discharged.  B  is  the  hori- 
zontal section  which  is  con- 
nected with  the  water  main, 
and  which  mxiyform  the  valve 
chamber. 

"  C  is  a  loose  movable  cas- 
ing around  the  hydrant  tube. 
D  is  the  cylinder  valve,  hav- 
ing its  seat  at  its  lower  end, 
upon  suitable  elastic  packing, 
secured  in  a  groove,  as  shoum 
at  a.  E  is  a  rod,  having  a 
screw  thread  on  its  upper 
end,  by  which  the  valve  is 
operated.  P  is  a  sleeve  nut 
engaged  with  the  screw  nut 
on  the  rod  Ey  lifting  and  low- 
ering said  rod  as  the  nut  is 
turned  one  way  or  another. 
This  nut  is  turned  by  a 
wrench  or  cranky  or  other  suit- 
able devicfy  on  the  head  Q. 

"  The  sleeve  nut  is  screived 
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in  the  cap  of  the  hydrant  by 
a  collar,  and  packing  under 
the  hollow  cylinder  stuffing 
box  H,  as  seen  in  the  drawing. 
J  is  a  yoke,  which  is  attached 
to  the  rod  E  by  a  set  screw, 
and  which  is  secured  in  the 
tube  A,  and  prevented  from 
turning,  as  it  moves  up  and 
down,  by  projecting  lugs,  as 
seen  in  Fig.  2 ;  and  it  will  be 
seen  that  the  arrangement  is 
such  that  the  rod  and  valve 
may  be  raised  and  lowered 
without  being  rotated.  This 
secures  a  uniform  and  perfect 
bearing  of  the  valve  on  its 
Beat,  the  packing  a  remain- 
ing  undisturbed. 

"  Provision  is  made  for  the 
discharge  of  the  waste  water 
by  an  orifice  beneath-  the 
valve  D,  marked  /,  which 
<)rifice  is  opened  and  closed 
by  a  valve  marked  g^  as  seen 
in  the  drawing,  h  is  a  wing 
on  the  top  of  this  valve. 

"As  the  cylinder  valve  D 
descends  the  angular  flange 
i  on  its  inside  strikes  the  wing 
h  and  raises  the  valve,  as  seen 
in  the  drawing,  thus  alloicing 
any  water  which  may  remain 
in  the  hydrant  to  escape 
through  the  orifice  /  and 
aperture  k.     It  will  be  thus 
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in  the  cap  of  the  hydrant  by 
a.  collar,  and  packing  under 
the  hollow  cylinder  stuffing 
box  H.  J  is  a  yoke,  which 
is  attached  to  the  rod  E  by  a 
set  screw  or  its  equivalent ySind 
it  is  screwed  in  the  tube  A, 
and  prevented  from  turning, 
as  it  moves  up  and  down,  by 
projecting  lugs,  as  shown  in 
detail  at  Fig.  2.  It  will  be 
noticed  that  the  arrangement 
is  such  that  the  rod  and  valve 
may  be  raised  and  lowered 
without  being  rotated,  thus 
securing  a  uniform  and  per- 
fect bearing  of  the  valve  on 
its  seat,  the  packing  a  re- 
maining undisturbed. 

"  Provision  is  made  for  the 
discharge  of  the  waste  water 
by  an  orifice  /,  beneath  the 
valve  D,  which  orifice  is 
opened  and  closed  by  a  valve 
g,  A  wing  h  is  provided  upon 
the  top  of  this  valve. 

"As  the  cylinder  valve  D 
descends,  the  angular  flange 
I,  on  its  inside,  striking  the 
wing  A,  raises  the  valve  as 
shown  in  the  drawing,  and 
allows  any  water  which  may 
remain  in  the  hydrant  to  es- 
cape doum  through  the  orifice 
/  and  aperture  K,  thus  pre- 
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^een  that  no  waier  will  be  left 
in  the  hydrant  to  freeze  in  cold 
weather. 

"  The  tube  A  is  secured  to 
the  horizontal  section  B  by 
A  ring  nut  m,  which  contains 
recesses  for  packing  rings 
around  the  valve,  as  seen  at 
n  n.  Packing  around  the 
valve  is  secured  by  another 
ring  nut  o,  and  also  under 
the  end  of  the  tube  A,  as 
seen  in  the  drawing. 

'*  P  represents  the  discharge 
pipe,  with  a  screw  for  the  at- 
tachment of  the  hose,  and  a 
cap  piece  for  covering  the 
pipe  when  the  hydrant  is  not 
in  use 


venting  any  retention  of  water 
above  the  freezing  level, 

"  The  tube  A'  is  secured  to 
the  horizontal  section  B  by 
a  ring  nut  m,  which  contains 
recesses  for  packing  rings 
around  the  valve,  as  shown  at 
n.  Packing  about  the  valve 
is  also  secured  by  another 
ring  nut  o,  and  also  under  the 
end  of  the  tube  A,  as  shown 
in  the  drawings. 

"P  represents  the  dis- 
charge pipe,  with  a  screw 
for  the  attachment  of  the 
hose,  and  a  cap  piece  for  cov- 
ering the  pipe  when  the  hy- 
drant is  not  in  use. 

"/^  will  be  observed  that  the 
casing  C  loosely  rests  upon  the 
main  £j  or  upon  a  branch  pro- 
jecting upward  from  the  same. 
This  casing  extends  upward^ 
enveloping  the  fnain  portion  of 
the  ivater  pipe  A,  at  least  that 
portion  which  is  subterranean. 
Said  casing  extends  upwards 
and  jits  loosely  about  the  plug 
or  hydrant  at  the  portion  A'. 
Above  the  upp^  terminus  of 
the  casing  C  is  provided  the 
bead  a  upon  the  hydrant  proper. 
Sufficient  space  is  left  between 
the  bead  a  and  the  upper  ter- 
minus of  the  casing  C  to  per- 
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"1.  A  hydrant  or  water 
plug,  constructed  Sjitbstantially 
as  shown  and  described^ — that 
is  to  say,  with  the  parts  A  and 
B  connected  together  J  as  shovni^ 
and  tcith  a  cylinder  valve  and 
a  waste  loater  valve  connected 
and  operated  in  combination 
substantially  as  herein  sped- 
Jied. 


"  2.  The  arrangement  of  the 
parts  A,  B,  valve  D,  case  C, 
and  stuflBng  box  H,  as  herein 
described  J  for  the  purpose  spec- 


"1.  In  comhination  with  a 
hydrant  or  fire-plug  ^  a  detached 
and  surrounding  casing  (7,  said 
casing  adapted  to  have  an  in- 
dependent up-and-down  motion 
sufficient  to  receive  the  entire 
movement  imparted  by  the  up- 
heaval of  the  surrounding  earth 
by  freezing^  without  derange- 
ment or  disturbance  of  the  hy- 
drant or  plug  proper,  substan- 
tially as  shoum. 

"2.  In  combination  with  a 
hydrant  ovfire-i^higpipe  A,  the 
supply  pipe  B,  and  cylinder 
valve  and  waste  valve,  con- 
nected and  operated  substan- 
tially as  herein  shown  and  de- 
scribed. 

"  3.  The  combinatioji  of  the 
hydrant  or  fire-plug  pipe  A, 
supply  pipe  B,  valve  DjCa^na 
C,  and  stuffing  box  H,  sub- 
stantially as  a7id  for  the  pur- 
pose shown,'^ 


The  drawings  of  the  original  and  of  the  reissue  are  also 
here  placed  side  by  side: 

The  material  diflference  between  the  descriptive  parts  of 
the  two  specifications  is  that,  in  the  reissue,  it  is  stated  that 
the  casing  C  is  movable,  and  that  sufficient  space  is  left  be- 
tween the  bead  a,  upon  the  hydrant  proper,  and  the  upper 
terminus  of  the  casing  C,  to  permit  of  sufficient  up-and-down 
play  of  the  casing  C  to  allow  it  to  slide  loosely  up  and  down, 
to  accommodate  the  upward  and  downward  movement  of  the 
earth  during  the  process  of  freezing  and  thawing,  without 
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any  liability  to  derange  the  plug  or  hydrant  The  casing 
could  not  thus  slide  loosely  up  and  down,  unless  sufficient 
space  were  left  between  the  bead  a  and  the  upper  terminus 
(if  the  casing.  No  suggestion  of  such  arrangement  is  found 
iu  the  specification  of  the  original  patent,  and  the  drawing 
of  that  patent  shows  no  space  between  the  upper  terminus  of 
the  casing  and  the  bead  or  flange  above  it.  This  is  new 
matter  introduced  into  the  specification  of  the  reissue,  con- 
trary to  the  express  inhibition  of  Section  4916  of  the  Revised 
Statutes. 

Claim  1  of  the  reissue  is  for  an  invention  not  indicated  or 
suggested  in  the  original  patent — ^namely,  the  independent 
up-and-down  motion  of  the  casing.  In  addition  to  this,  the 
drawing  of  the  original  patent  shows  a  close  contact  between 
the  top  of  the  casing  and  the  bead  or  flange  above  it,  so  as 
absolutely  to  forbid  any  such  independent  up-and-down 
motion  of  the  casing  as  is  covered  by  the  first  claim  of  the 
reissue,  while  the  drawing,  Fig.  1,  of  the  reissue,  shows  a 
sufficient  space  between  the  top  of  the  casing  and  the  bead  or 
flange  above  it  to  admit  of  such  independent  up-and-down 
motion. 

Issne  having  been  joined,  proofs  were  taken  on  both  sides, 
and  the  Circuit  Court  entered  a  decree  dismissing  the  bill, 
iFom  which  the  plaintiffs  have  appealed.  Its  opinion  accom- 
panies the  record,  and  is  reported  in  22  Fed.  Rep.  292.  It 
held  that  the  reissued  patent  was  invalid,  as  matter  of  law, 
upon  a  comparison  of  the  original  with  the  reissue.  We 
concur  in  this  view. 

It  \i  sought  to  eustain  the  validity  of  the  reissue  by 
attemjiting  to  show  that  the  uiodpl  filed  in  the  Patent  Office 
with  the  original  application  exhibited  the  invention  covered 
by  the.  1st  claim  of  the  reissue.  It  is  doubtful  whether 
that  fact  is  satisfactorily  estiiblished.  But,  irrespective  of 
this,  the  case  falls  directly  within  the  recent  decision  of  this 
Court  in  Parker  &  Whipple  Co.  r.  Yale  Clock  Co.  12S U.S.  87 
[17  Am.  &Kiicr.lfi4].    It  was  held  in  that  case  that  what  was 
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suggested  in  the  original  specification,  drawings,  or  Patent 
Office  model,  is  not  to  be  considered  as  a  part  ot  the  invention 
intended  to  have  been  covered  by  the  original  patent,  unless  it 
can  be  seen  from  a  comparison  of  the  two  patents  that  the 
invention  which  the  original  patent  was  intended  to  cover, 
embraced  the  things  thus  suggested  or  indicated  in  the 
original  specification,  drawings,  or  Patent  Office  model,  and 
unless  the  original  specification  indicated  that  those  things 
were  embraced  in  the  invention  intended  to  have  been 
secured  by  the  original  patent.  See,  also,  Hoskin  v.  Fisher, 
125  U.  S.  217  [17  Am.  &  Eng.  589].  In  the  present  case,  it 
cannot  be  seen,  from  a  comparison  of  the  two  patents,  that  the 
original  specification  indicated  that  what  is  covered  by  the 
1st  claim  of  the  reissue  was  intended  to  have  been  secured  by 
the  original. 

In  the  present  case,  also,  the  reissue  was  not  applied  for 
until  nearly  eight  years  after  the  original  patent  was  granted, 
and  the  reissue  was  taken  with  the  manifest  intention  of  cov- 
ering, by  an  enlarged  claim,  structures  which  in  the  mean- 
time had  gone  into  extensive  public  use,  and  which  were  not 
covered  by  any  claim  of  the  original  patent. 

Infringement  is  alleged  only  of  claims  1  and  3  of  the 
reissue.  As  to  the  casing  C  of  the  3d  claim,  it  cannot, 
any  more  than  the  casing  C  of  the  1st  claim,  be  held  to 
cover  a  casing  which  has  the  independent  up-and-down 
motion  referred  to.  Such  casing  must  be  construed  to  be 
the  casing  exhibited  in  the  drawing  annexed  to  the  original 
patent — that  is,  one  in  which  the  up-and-down  play  is 
restricted  by  the  overlapping  bead  or  flange.  On  any  other 
construction,  claim  3  is  an  unlawful  expansion,  in  regard  to 
the  casing,  of  what  is  found  in  the  original  patent.  In  ad- 
dition to  this,  if  the  casing  of  claim  3  is  only  a  casing  which 
has  no  end  play,  it  is  anticipated  by  what  is  shown  in  letters 
patent,  No.  19,206,  granted  to  Race  and  Matthews,  January 
26, 1858,  which  patent  was  the  subject  of  the  decision  of  this 
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Court  in  Matthews  v.  Boston  Machine  Co.  105  U.  S.  64  [13 
Am.  &  Eng.  501]. 

The  decree  of  the  Circuit  Court  is  affirmed. 
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Paob. 


Agsresatlon. 

See  Partictilar  Patents,  i,  i8. 


Answer. 


See  Notice,  i. 


Art. 


I.  An  art  and  a  process  are  the  same  thin^  nnder  the 
patent  law.     Telephone  Cases 

a.  A  discoverer  of  a  new  art,  process  or  method  is  en- 
titled to  a  patent  for  the  same,  and  for  the  means 
he  has  devisied  to  make  the  discovery  of  actual 
value.  Other  inventors  may  compete  with  him 
for  the  ways  of  giving  effect  to  the  discovery,  but 
the  new  art  he  has  found  will  belong  to  him  and 
those  claiming  uuder  him  during  the  life  of  his 
patent.      Telephone  Cases 

3.  A  patent  for  the  art  (R.  S.  Sec  4886)  does  not  ne- 
cessarily involve  a  patent  for  the  particular  means 
for  doing  it,  and  the  mention  of  means  in  the 
specification  is  only  necessary  to  show  that  the 
art  can  be  used  to  advantage.    Telephone  Cases.. 

See  Particular  Patents,  4-8,  16,  20 ;  Process,  i,  2. 
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Article  of  Manufacture. 

See  Particular  Patents,  17. 

Claim. 

Double  Claim, 

See  Particular  Patents,  4. 

Combination. 

See  Particular  Patents,  i. 

Construction  of  Statutes. 

R.  S.   689.  See  Jurisdiction,  I. 

R.  S.  4886.  See  Art,  3. 

R.  S.  4887.  See  Term,  i 

R.  S.  4916.  See  Partinil*    '^^tents,  72. 

Construction  of  State  Statutes. 

See  Evidence,  i. 

Corporation. 

See  Evidence,  i. 

Defences. 

See  Notice,  i. 

Description. 

See  Process,  i. 

Evidence. 

I.  Objection  made  to  the  sufficiency  of  the  proof  of  the 
incorporation  of  the  American  Bell  Telephone 
Company  and  of  its  title  to  the  Bell  patents ;  held, 
not  well  taken.  Under  the  Act  of  the  General 
Court  of  Massachusetts,  Sec.  11,  Chap.  324,  the 
certificate  of  the  Secretary  of  the  Commonwealth 
is  made  conclusive  evidence  of  the  existence  of  a 
corporation.    Telephone  Cases •••.. 1 

Foreign  Patent. 

See  Particular  Patents,  15 ;  Term,  i. 

Infringement. 

See  Particular  Patents,  2,  3,  15. 

Invention. 

See  Particular  Patents,  i,  19,  21 ;  Patentability,  i. 


k 


644  INDEX  DIGEST. 


depressions,  and  the  defendants'  cylinder  being 
smooth  throughout,  there  was  no  infringement  in 
this  particular.  Hendj  v.  The  Golden  State  and 
Miners*  Iron  Works 58^ 

3.  Claim  I  of  letters  patent.  No.  154,989,  J.  O.  Joyce,  Sep- 

tember 15, 1874,  Mfting  Jacks,  lor"A  pawlfor  lever- 
jack  with  two  or  more  teeth,  and  adapted  to  move 
in  inclined  slots,  grooves,  or  guides  formed  in  the 
frame,  substantially  as  described  "  limited  in  view 
of  the  specification  to  a  pawl,  moving  by  gravity- 
alone  in  inclined  slots,  grooves  or  guides  formed 
in  the  frame  and  held^  not  infringed  by  a  pawl 
mounted  upon  an  incline,  with  a  spring  to  press 
the  pawl  down  the  incline,  assisted  by  gravity,  and ' 
having  no  slots,  grooves  or  guides  formed  in  the 
frame.  Joyce  v.  The  Chillicothe  Foundry  and 
Machine  Works  Co 6i» 

4.  Claim  5  of  letters  patent.  No.  174,465,  granted  to  Alex- 

ander O.  Bell,  March  7,  1876,  for  Improvements 
in  Telegraphy,  for  "The  method  of,  and  apparatus 
for,  transmitting  vocal  or  other  sounds  telegraphic- 
ally, as  herein  described,  by  causing  electrical  un- 
dulations similar  in  form  to  the  vibrations  of  the 
air  accompanying  the  said  vocal  or  other  sounds, 
substantially  as  set  forth,''  construed  to  be  for  the 
art  and  for  the  apparatus;  held^  that  ** articulate 
speech  "  was  one  of  the  *Wocal  or  other  sounds" 
referred  to  in  the  claim,  though  not  mentioned  by 
name  in  the  patent.  Held,  to  involve  discovery 
in  finding  the  art  or  process  which  consists  in 
gradually  changing  the  intensity  of  a  continuous 
electrical  current  so  as  to  make  it  correspond  ex- 
actly to  the  changes  in  the  density  of  the  air 
caused  by  the  sound  of  the  voice,  and  invention 
in  devising  means  to  make  it  useful^-devising  a 
way  in  which  these  changes  of  density  could  be 
made  and  speech  actually  transmitted  to  put  the 
art  in  a  condition  for  practical  use.  Telephone 
Cases V 

5.  This  5th  claim  is  not  in  opposition  to  the  decision  in 

O'Reilly  v,  Morse,  but  is  sustained  by  it,  as  this 
claim  is  not  for  the  use  of  a  current  of  electricity 
in  its  natural  state  as  it  comes  from  the  battery, 
but  for  putting  a  continuous  current  in  a  closed 
circuit  into  a  certain  specific  condition,  suited  to 
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the  trannnissioii  of  vocal  and  other  sounds,  and 
using  it  in  that  condition  for  that  purpose.  It 
may  be  that  clectridtj  cannot  be  used  at  all  for 
the  transmission  of  speech  except  in  the  way  Bell 
has  discoveredi  and  that  therefore,  practically,  his 
patent  gives  him  its  exclusive  use  for  that  purpose ; 
but  that  does  not  make  his  claim  one  for  the  use 
of  electricity  distinct  from  the  particular  process 
with  which  it  is  connected  in  his  patent.  Tele- 
phoneCases r 

6.  Held^  that  Beirs  5th  claim  is  first  for  the  process  : 

1st.  The  method  of  transmitting  vocal  or  other 
sounds  telegraphically  as  herein  described,  by 
causing  electrical  undulations  similar  in  form  to 
the  vibrations  of  the  air  accompanying  the  said 
vocal  or  other  sounds,  substantially  as  set  forth  ; 
and  second  for  the  apparatus : 
2d.  The  apparatus  for  transmitting  vocal  or  other 
sounds  telegraphically,  as  herein  described,  by 
causing  electrical  undulations  substantially  as  set 
forth.    Telephone  Cases X 

7.  Held^  that  the  Bell  patent  is  not  confined  to  a  mag- 

neto-instrument and  such  modes  of  creating  elec- 
trical undulations  as  could  be  produced  by  that 
form  of  apparatus.  The  words  in  the  5th  claim— 
the  '* method  herein  described,"  'Mn  the  manner 
substantially  as  set  forth  " — include  both  the  mag- 
neto method  and  the  variable  resistance  method. 
The  current  must  be  kept  closed  to  be  used  suc- 
cessfully ;  but  this  does  not  necessarily  imply  that 
it  must  be  so  produced  of  so  operated  upon  as  to 
be  incapable  of  being  closed.  There  is  nothing 
in  the  patent  which  requires  it  to  be  operated  by 
instruments  which  are  incapable  of  making  the 
break.  The  patent  is  both  for  the  magneto  and 
variable  resistance  methods,  and  for  the  particular 
magneto  apparatus  which  is  described,  or  its  equiva- 
lent. There  is  no  patent  for  any  variable  resist- 
ance apparatus.    Telephone  Cases ....      x 

8.  The  claim  upon  this  broad  construction  is  not  "a 

claim  for  speech  transmission  by  transmitting  it — 
or,  in  other  words,  for  all  such  doing  of  a  thing  as 
is  provable  by  doing  it  *  *  No  one  before  Bell  knew 
how  to  put  electricity  in  a  certain  condition  for 
successful  use  in  speech  transmission.  Telephone 
Cases ' I 
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9.  Where  it  was  not  contended  that  Keis  had  ever  suc- 
ceeded in  actually  transmitting  speech,  but  only 
that  his  instrument  was  capable  of  it,  if  he  had 
known  how ;  and  it  appeared  that  he  did  not 
know  how,  and  that  all  his  experiments  in  that 
direction  were  failures ;  that  he  discovered  how  to  ■ 
produce  musical  tones ;  but  did  no  more,  using  an 
intermittent  or  make  and  break  current,  a  different 
method ;  held^  that  it  did  not  anticipate  Bell's  dis- 
covery.   Telephone  Cases i 

la  Van  der  Weyde  copied  Reis,  and  it  was  not  until  after 
Bell*s  success  that  he  found  out  how  to  use  a  Reis 
instrument  so  as  to  make  it  transmit  speech. 
Telephone  Cases i 

zi.  McDonough  was  anticipated  by  Reis,  and  in  his  ap- 
plication for  a  patent  made  a  circuit-breaker  so 
adjusted  as  to  break  the  connection  by  the  vibra- 
tions of  the  membrane,  one  of  the  elements  of  his 
invention.    Telephone  Cases 1 

Z3.  Varley*s  English  Patents  of  June  2, 1868,  and  October 
8, 1870,  describe  a  Morse  key,  or  something  equiva- 
lent, and  there  is  implied  an  operation  on  the 
principle  of  the  electric  telegraph,  viz.  :  by  mak- 
ing and  breaking  the  circuit  The  terms  "undu- 
lations ' '  and  '*  waves  "  are  used  in  his  specification 
and  in  an  entirely  different  sense  from  Bell,  and 
are  not  anticipations.    Telephone  Cases i 

I3«  Considering  the  history  of  Drawbaugh's  inventions 
as  described  in  evidence  with  perfected  apparatus 
prior  to  Bell's  invention,  and  the  conduct  of  Draw* 
baugh  after  Bell's  telephone  had  been  patented 
and  had  become  notorious,  and  the  fact  that  Draw- 
baugh  brought  forward  and  patented  other  inven- 
tions after  Bell's  telephone  had  become  universally 
talked  about,  and  did  not  apply  for  a  patent  on  his 
telephone  until  July,  i  S80,  with  other  facts  detailed 
at  length,  the  Court  comes  to  this  conclusion,  viz. : 
'*  We  do  not  doubt  that  Drawbaugh  may  have  con- 
ceived the  idea  that  speech  could  be  transmitted 
to  a  distance  by  means  of  electricity,  and  that  he 
was  experimenting  upon  that  subject ;  but  to  hold 
that  he  had  discovered  the  art  of  doing  it  before 
BeU  did  would  be  to  construe  testimony  without 
regard  to  the  ordinary  laws  that  govern  human 
conduct."    Telephone  Cases i 
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ward,  for  a  bushing  without  any  such  notchj  is  an 
unwarrantable  enlargement    Cornell  r.  Weidner.  549 

Patentability. 

I.  Where  patentee,  when  he  applied  for  this  patent  (the 
telephone  and  apparatus;  Improvements  in  Tele- 
graphy, and  which  was  construed  to  be  both  for 
the  art  aud  for  the  apparatus,  had  never  actually 
transmitted  telegraphically  spoken  words,  so  that 
they  could  be  distinctly  heard  and  understood  at 
the  receiving  end  of  his  line ;  and  the  particular 
instrument  which  he  had,  and  which  he  used  in 
his  experiments,  did  not,  under  the  circumstances 
in  which  it  was  tried,  reproduce  the  words  spoken 
so  that  they  could  be  clearly  understood ;  but, 
proof  was  abundant  and  convincing  that  other  in- 
struments carefully  constructed  and  made  exactly 
in  accordance  with  the  specification,  and  without 
any  addition  whatever,  had  operated  and  would 
operate  successfully;  held,  that  it  had  attained 
the  practical  development  necessary  to  make  it 
patentable.      Telephone  Cases i 

See  Notice,  i ;  Process,  2. 

Principie. 

See  Particular  Patents,  5,  8. 

Process. 

I.  The  law  does  not  require  that  a  discoverer  or  inventor, 
in  order  to  get  a  patent  for  a  process,  must  have 
succeeded  in  bringing  his  art  to  the  highest  degree 
of  perfection.  It  is  enough  if  he  describes  his 
method  with  sufficient  clearness  and  precision  to 
enable  those  skilled>in  the  matter  to  understand 
what  the  process  is,  and  also  if  he  points  out  some 
practical  way  of  putting  it  in  operation.  Tele- 
phone Ca^es I 

3.  After  a  patent  has  been  granted  for  an  article  described 
or  made  in  a  certain  way  the  inventor  cannot  after- 
ward obtain  a  valid  patent  on  an  independent  ap- 
plication for  the  method  or  process  of  making  the 
article  described  in  the  earlier  patent.      The  Mos- 

ler  Safe  and  Lock  Co.  v,  Mosler,  Bahmann  &  Co.  560 

* 

See  Art,  i,  2,  3  ;  Particular  Patents,  4-8,  16,  20. 
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Product. 

See  Process,  3. 

Reduction  to  Practice. 

See  FatenUbility,  I. 


I.  The  nde  in  Parker  &  Whipple  Co.  v.  Vale  Clock  Co. 
(123  U.S.,  37;  17  Am.  &Eiig.  194)  affirmed  that  the 
Patent  Office  model  alone  is  not  to  be  considered 
the  baais  for  a  reissue  in  which  a  change  of  the 
invention  of  the  original  patent  iasonght  Flower 
V.  The  City  of  Detroit 6m 

See  Particular  Patents,  33,  33. 

Term. 

I.  The  effect  of  Sec.  4SS7  of  the  R.  S.  is  not  to  render  in- 
valid an  American  patent  by  an  English  patent  of 
an  earlier  date  for  the  same  invention,  but  onlj  to 
limit  its  term.     Telephone  Cases X 

See  Particnlar  Patents,  15. 


Void  Patents. 

See  Particular  Patents,  i,  17,  18,  19,  i 
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